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CHANGES IN INTELLECT WITH AGE: II. FACTORIAL 
ANALYSIS OF WECHSLER-BELLEVUE SCORES* 


University of Rochester and Veterans Administration Center, Bath, New York 


Russet F. GREEN AND BERNARD BERKOWITZ 


A. INTRODUCTION 


There have been many factor analytic studies of the Wechsler-Bellevue, 
the WAIS, and various foreign-language adaptations of these tests reported 
in the literature during the past 20 years. Some have been concerned with 
the factorial composition of the tests. Others have been directly concerned 
with the possibility that changes in the structure of, or in the factorial com- 
position of, the behavior which we call “intelligent” are associated with age. 

There have been dissenting conclusions reported among almost all of the 
studies. There have been reports that the number of factors in the Wechsler- 
Bellevue and WAIS range from two to 10. There have been conflicting re- 
ports on any possible relations between age, and the number of, or structure 
of, factors to be found in these tests. 

There are several reasons for the variation in deductions. In part they 
are due to differences in (а) approach and applications of the factorial 
method, (5) criteria for factor extraction, (c) philosophical orientation 
which have affected decisions about rotation, and (d) the nature of the 


sampled population. 


It is probable that the total fac 
and the WAIS [which have been shown to be similar: 
(14), Cohen (5)] may be too great to be adequately determined solely by 
analysis of the 11 subtests of the scale. This was demonstrated by Davis 
(7), who administered the Wechsler-Bellevue with a series of reference tests 
to 202 junior-high-school students ranging in age from 12 to 16. In his 
analysis of 24 variables, he found that the various subtests of the Wechsler- 
Bellevue each had loadings on one or more of 10 factors. 

Saunders (15) has reported that an analysis of the WAIS given to a com- 
bined group of high-school seniors and college students produced 10 factors. 
His results did not properly describe the factorial composition of the test. 


torial complexity of the Wechsler-Bellevue 
Riegel and Riegel 
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He divided each subtest, except for Object Assembly, into split halves and 
so analyzed a 19-variable matrix (having omitted Vocabulary entirely). The 
use of split halves in this way requires that virtually all variance specific to 
a subtest be found on a common factor. If there are common factors that are 
distinct from the subtest specifics (and there almost surely are), then the 
total common-factor composition of his matrix was almost surely greater 
than that of the 10 Wechsler subtests (as distinguished from Saunders’ 19 
split-half forms of the subtests). The only way his correlation matrix could 
have had less factors than the 10 Wechsler subtest variables would be for 
several of the subtests used to have no specific variance. Therefore, in the 
absence of more definitive information, we feel that the best guide we have to 
the possible factorial composition of the Wechsler-Bellevue or the WAIS is 
Davis’s analysis. 

The validity of this statement depends on the presumption that the factorial 
structure of either the WAIS or the Wechsler-Bellevue does not vary with 
change in age. Evidence on this presumption is also inconclusive. Any resolu- 
tion, however, of the problem of describing the factorial composition of the 
test will be dependent on whether or not it changes with age. This study is an 
investigation of this relationship. 

Balinsky (2) analyzed Wechsler-Bellevue test results from six age groups 
to determine whether the test measured the same abilities from one age to 
another. The ages and number in each group were as follows: age 9, 70; age 
12, 75; age 15, 93; ages 25-29, 135; ages 35-44, 121; and ages 50-59, 69. 
He used as his criterion for stopping the extraction process the nonoccurrence 
of a loading of about .316. It was not clear, but apparently he rotated only 
factors in which loadings of .316 or higher occurred. The application of a 
stable criterion for stopping the extraction process meant that he was using 
something close to the “Analytical” methods used today (ie. whatever 
criterion for stopping that is put into the computer program). 

He obtained a regular pattern of an increasing number of factors between 
age 9 and 25-29, and then an apparent decrease after that. The centroid 
factors extracted were 3, 4, 4, 5, 4, and 4, respectively, from the youngest 
to the oldest group. This suggested that the factorial complexity of the test 


varied with age. In each case he judged one less factor to be meaningful 
after rotation. 


Balinsky’s study was inadequate on two 
samples were generally not as large as desir. 
surely failed to extract enough factors, 
at 25-29, to achieve a meaningful inte 


important counts, First, his 
able, and second, he almost 
especially at ages 12, 15 and probably 
rPretation of the factorial structure of 
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the test. This latter deficiency probably is sufficient to account, at least in 
part, for many of the shifts in factorial loadings of subtests between many of 
his age groups. He used only nine subtests. This, too, may well have produced 
greater instability of results. The absence of the Vocabulary subtest and its 
high verbal loading would make a verbal comprehension factor less well 
determined. 

The Thurstones (18, 19) using the PMA battery and very large samples 
had found nine primary mental abilities among college students, seven among 
eighth-grade students, and six among kindergarten children. These results 
have been challenged in part. But the apparent increase in complexity with 
age, up to young adulthood, is consistent with the Balinsky findings. 

Birren (3), Cohen (4, 5), and Riegel (13) factor analyzed the Wechsler 
Intelligence Scales. Birren reported four factors for 99 subjects, ages 60-70, 
living in homes for the aged or general hospitals. Cohen (4), using 
McNemar’s (11) criterion for stopping factoring, obtained three factors in 
the Wechsler-Bellevue from three psychiatric-patient groups who averaged 
29 years of age. Analyzing the standardization sample of the WAIS (5), 
he reported as follows: ages 18-19, five factors; ages 25-34, five factors; 
ages 45-54, five factors; and ages above 60, four factors, He noted that the 


results of the oldest group were different, but did not do much in the way of 
vas "deficient in factor five." Riegel 


interpreting the fact that this group v 
(13), using the German version of the Wechsler (HAWIE), reported that 
vith age after comparing age 


there were no structural differences associated w 
groups 20-34, 35-49, 50-60, and 65+. She used the principal-components 
solution to extract factors. Riegel and Riegel (14) compared the results of 
Cohen's oldest group, Birren's elderly group, and their own oldest group by 
using a technique for rotating each centroid matrix to the same solution, and 
concluded that the factorial structures of the three tests are similar. They 
also concluded, without presenting direct evidence, that the age differences, 
reported in the past, were due to procedural differences—not to any inherent 


effects of age. 

It was against this backgro 
determine if there are demon 
Wechsler-Bellevue subtest scores, 
pool of Wechsler-Bellevue protocols. I 
cient number of groups of sufficient size, 
chance of determining whether, and approxi 
such as those found by Cohen, would occur. 


und of equivocal results that we decided to 
strable intellectual changes, as measured by 
associated with age. We had a very large 
t appeared feasible to set up a suffi- 
so that there would be a reasonable 
mately at what ages, changes, 
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B. SUBJECTS 


The subjects were 1283 residents of a Veterans Administration Domiciliary. 
Their mean Full Scale IQ was 100.69 with a o of 15.13. Though their 
average JQ and variability is almost identical to the standardization sample, 
they do not completely match some of its socioeconomic characteristics. There 
were 164 diagnosed cases of brain damage; almost half of the subjects had 
never married; about 30 per cent of them came from rural backgrounds. 
The subjects represented all nine occupational classifications given in the 
Dictionary of Occupational Titles (20). Educational background approxi- 
mated that given for males in the 1940 census. 


C. METHOD 


The subjects were subdivided into six groups. Six intercorrelation matrices 
were calculated on the raw scores of the 11 subtests. The complete centroid 
method of factor extraction of Thurstone (17) was used to extract factors 


munalities were the highest 
› and these were not reiterated. The 


be surprisingly close to the obtained 
communalities; so reiteration would have had very little effect, Factoring 


was continued until the Product of the two highest loadings in a centroid 
factor was less than 04. This was a rather arbitrary criterion, but it was low 
enough to insure that the final residual matrix would have very little variance 
left in it; much less, for instance, than would have been the 
McNemar’s criterion had been used. 

Rotations were first carr 
Oblimax (12) solution 


case if 


Poorly defined axes. Although there was a 


ncy from one rotated solution to the next, 
the salient loadings of tests on factors were not as consist 


ax rotations 
bility that structure was changing with 

Since we could not be certain of how 
obtained in our Oblimax rotations were 
the problems remaining in the machine 
cation by re-rotating with the V. 


ent as might 
appeared equivocal as to the possi- 
age. 


much the variations in Structure we 
attributable to either the method or 


Program, we decided to seek clari 


erimax solution of Kaiser (10). The Verimax 
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solution makes it more likely, but may not guarantee, that if one extracts 
more factors than the rank of the matrix the excess centroid factors will be 
rotated out as residuals. The results of this solution were generally in agree- 
ment with those of the Oblimax, but were definitely more consistent, both in 
apparent demonstration of age-related changes in structure and in stability 
of factor loadings from one matrix to the next. In all cases the rotations were 
computed to the criterion stated in the program, and no further adjustments 


were made. 
D. REsuLTs AND DISCUSSION 


Many of the results are summarized in Table 1.1 It will be noted that the 
arbitrary criterion used to determine when to stop the factoring process 
resulted in a generally decreasing number of factors being extracted. From 
the means and c's of the distributions of residuals it is clear that the diminish- 
ing number of factors extracted was not related to the amount of covariance 
left in the matrix. There did appear to be a slight tendency for the average 
of the rijs in the correlation matrices to increase through the two youngest 
groups, but this is by no means certain. The overall variability of the гуз 

r gful age-related trend. This means, then, that 


also failed to show any meanin 
the potential age-related change in factors extracted was not determined by 
at extent. Neither was it associated 


varying degrees of correlation to any gre 
with more covariance being left in the residual matrix nor with less total 
covariance being accounted for. This last point is illustrated by the obtained 


communalities which are presented in Table 2. There are no clear age-related 
trends in the table. Arithmetic, Block Design and Object Assembly may 
show a decreasing trend, but Comprehension and Digit Symbol may be in- 
creasing. It will be remembered that these obtained communality estimates 


were not reiterated, but were generally close to the estimated communalities 


used. The Block Design estimate was about .15 high for the youngest group. 
in the oldest group. 


This difference declined with increasing age to zero 1 | 

The rotated matrices showed quite definite and rather stable changes which 
were even more markedly related to changing age than was true of the number 
of axes extracted for the centroid matrices. For the three younger groups, 


there was no instance of a clearly residual factor emerging among the rotated 


standard deviations, intercorrelations, and 
Document number 7747 with the ADI 
ervice, Library of Congress, Wash- 
he Document number and by remit- 
microfilm. Advance payment is 
Chief, Photoduplication Service, 


1 A set of tables showing all means, 
rotation matrices has been deposited as L 
Auxiliary Publications Project, Photoduplication S 
ington 25, D.C. A copy may be secured by citing t! 
ting $7.59 for photoprints, ог $2.75 for 35 mm 
required. Make checks or money orders payable to: 
Library of Congress. 


TABLE 1 


SUMMARY OF RESULTS OF ANALYSES OF SIX GROUPS OF ADULTS 


Mean and o 


Mean and o Centroid of last residual 
of ry factors Factors “Meaningful” ту 

Age of group N M " extracted rotated factors M " 
Under 29 129 415 .102 6 6 6 .000 .018 
30-44 207 479 13+ 7* 6 6 —.002 .012 
45-54 227 501 .092 5 5 5 —.001 .024- 
55-59 315 4497 .089 + + 3 —.003 01+ 
60-64 282 -500 150 + + 3 —.004 015 
Over 65 123 .510 125 + + 3 —.001 .019 

Total 1283 


* In the 30-44 age group the 7th axis had .13 for its highest loading and was excluded from the rotation. 
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TABLE 2 
CoMMUNALITIES OF THE SUBTESTS AFTER THE INDICATED NUMBER OF FACTORS 
Were EXTRACTED 


ToAge29 30-44 45-54 55-59 60-64 Over 65 

No. of factors 6 6 5 4 4 4 

Comp. 580 689 685 657 735 696 
D. S. 474 537 547 557 502 532 
Arith. 698 725 653 675 629 632 
Simil. 675 707 669 598 731 738 
P. A. 538 637 570 516 637 588 
P.C. 570 768 604 575 639 695 
B.D. 797 757 714 723 683 639 
O. A. 514 638 600 536 510 497 
D. Sym. 337 448 523 622 420 579 
Infor. 803 814 769 752 762 776 
Vocab. 735 837 $36 693 878 $59 
Total 6.721 7.557 7.170 6.904 7.127 7.231 
Per cent on first $3.56 $4.28 $8.04 93.11 94.65 93.34 


two axes 


matrices, For the three older groups, in each case four factors were rotated 


and three factors were found to have loadings above .30. 

Factor matching between groups was carried out on a purely judgmental 
basis. The "factors" that were obtained and the groups that had loadings on 
the various factors are shown in "Tables 3A-3H. The residual axes are shown 
in Table 3I. It is obvious that a great many of the results were consistent 
from group to group. For instance, factors one and two were clearly the 
"Verbal" and “Performance” factors that have so often been found in other 
analyses. They occurred in every group. 

We will return to the question of interpretation of factors later, but first 
there are some interesting trends which are apparent when one looks at the 


TABLE 3A 
Factor 1 LoADINGS ON THE Six AGE GROUPS (VERIMAX ROTATION) 
Age 

Subtests эдр 30-44 45-54 55-59 60-64 65+ 

= 600 +415 +717 +778 +736 
ner 27 НЕЯ +273 +367 552 488 
Arith. —515 +421 +379 +509 +661 +512 
Simil. —608 +682 +457 +668 +797 +748 
Р.А. =—037 +465 +401 +389 +416 +354 
РС. —247 +3386 +402 +445 +467 +548 
B.D. —218 4-325 +298 +233 +412 +302 
О. A. —120 +153 +187 +217 +122 +114 
D. Sym. . —283 +150 +329 +317 +310 +317 
Infor. —857 +842 +802 +806 +834 +827 
Vocab. —783 --869 +804 +748 +893 -L888 
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TABLE 3B 
Factor 2 Loapincs ON THE SIX AGE GROUPS (VERIMAX ROTATION) 
Age 
Up to 
Subtests 29 30-44 45-54 55-59 60-64 65+ 
== —205 
Comp. +247 +300 —205 —275 321 2 
D. S. +323 +182 —243 —278 —101 = 194 
Arith. +607 +314 —220 —308 —214 —305 
Simil. +232 +238 —264 —298 —297 —330 
Р: A. +337 +384 —340 —595 —661 —61 
B; Q. +364 +676 — 54 —610 —623 —617 
B. D. +783 +645 —673 —750 —701 —723 
О.А. +535 +755 729 667 699 — 686 
D. Sym. +305 +331 —192 —627 —74 —579 
Infor. +177 +201 —171 —243 —221 —257 
Vocab. +150 +184 —268 —253 —274 —184 
TABLE 3C 
FACTOR 3 LoapiNGs ON THE Six AGE Groups (Verimax ROTATION) 
Age 
Subtests 30-44 45-54 55-59 60-64 65-+ 
Comp. —196 +208 —158 —061 —208 
D. S. —642 4-593 —578 —130 —8505 
Arith. —637 4-589 —562 —344 —521 
Simil. —102 +265 —251 —074 —205 
P. A. —147 +166 =103 —072 —218 
Р. ©; —207 +210 —068 —128 —078 
B. D. —279 4-292 —326 —056 —138 
O. A. —134 +097 —105 —026 —107 
D. Sym. —180 +398 —344 —216 —374 
Infor. —240 +178 —192 —109 —137 
Vocab. —188 4-225 —262 —087 —163 
TABLE 3р 
FACTOR LoabiNGs on THE SIX AGE Groups (VgRIMAX ROTATION) 
A 
Up to ge 
Subtests 29 30-44 45-54 
Comp. -+250 —090 mes 
D. s. +154 -— e 
Arith. —003 +002 —011 
Simil. +274 —079 — 109 
P. A. +586 — 398 m 
РС, +574 —312 332 
B. D. +347 +026 mr 
О.А. +188 2-007 —103 
D. Sym. +254 +085 +021 
Infor. +051 +042 — 009 
Vocab. , +262 —076 —146 


——— 
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ТАВГЕ ЗЕ 
Елсток $ Loapincs oN THE Six AcE Groups (VERIMAX ROTATION) 

Age 

Up to 5 
Subtests 29 30-44 45-54 
comp: +284 —437 +650 
„S. —076 —050 +182 
Arith. +082 —088 +337 
Simil. +409 —347 —554 
P. A. +084 —041 —371 
P.C. +084 —139 +285 
B.D. +045 —190 +291 
О. А. +124 —001 +118 
D. Sym. —081 —032 +119 
Infor. +079 —044 +253 
Vocab. —068 —005 +215 


TABLE 3F 
FACTOR 6 LoADINGS ON THE SIX AGE Groups (VERIMAX ROTATION) 
Age 
Subtests Up to 29 
Comp. —498 
D.S. —538 
Arith. —2А41 
Simil. —092 
P. A. —127 
Р: С. —181 
B. D. —114 
O. A. —211 
D. Sym. —126 
Infor. —091 
Vocab. —140 


TABLE 3G 
Factor 7 LoADINGS ON THE SIX Ace Groups (VERIMAX ROTATION) 

Age 

Subtests Up to 29 
Comp. —080 
D. 5. —046 
Arith. +022 
Simil. —026 
P. A. —042 
Р.С. —083 
B.D. —047 
O. A. —344 
D. Sym. —278 
Infor. —138 
Vocab +079 
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TABLE 3H 
Factor 8 Loapincs oN THE SIx AGE Groups (VERIMAX ROTATION) 

Age 

Subtests 30-44 

Comp. +036 

D.S. 4-028 

Arith. +189 

Simil. +219 

PA: +292 

P.G.- —052 

B. D. +346 

O. A. +165 

D. Sym. +525 

Infor. +051 

Vocab. +080 

TABLE 31 
RESIDUAL AXES FROM THE THREE OLDEST Groups (VzRIMAX ROTATION) 
Age 

Subtests 55-59 60-64 65+ 
Сотр. —205 151 263 
D. S. —102 046 —025 
Arith. 068 —169 073 
Simil. —014 —016 165 
Pi А, 012 149 —204 
BG, 009 130 083 
B. D. 005 —141 074 
O. A. —181 —078 049 
D. Sym. 100 —233 —055 
Infor. 079 —085 —089 
Vocab. —003 —022 —100 


remaining factors found in our results. Factor three. 
Digit Span and Arithmetic subtests 
youngest. The factor may also includ 
every group in Cohen's studies (4, 5) 
to appear in the youngest group proba 
fluctuations or (and) rotations. What occurred as our factor six in “the 
up to age 29" group may be the axis but, if it is, it is slightly lost or 
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fourth factor was loaded on Picture Completion and Picture Arrange- 
ment among the three youngest groups. Birren (3) found no such 
factor. Similarly, the three youngest groups in our study had a factor involv- 
ing primarily Comprehension and Similarities, but had Block Design and 
Object Assembly with it. Cohen’s study showed no such possibility at all. 
Finally, within our data there occurred three instances of a single non- 
vanishing and quite uninterpretable loading on an axis—two of them in the 
youngest group and one in the 30-44 group. These three axes had no parallels 
in the other studies reviewed. 

The breakdown of factor agreement between studies beyond the third factor 
seemed to us to be in part due to the age-related trend we have noted. The 
difficulty also seemed highlighted by such differences as were observed between 
our oblique and orthogonal rotations. In our orthogonal solutions the age- 
related trend is highly consistent as we go through the six age groupings. 
There was no exception to it. The oblique solutions we attempted were equivo- 
cal as to whether two of the oldest groups had three or four factors. We have 
already noted that some of that difficulty was probably due to the character- 
istic of the oblique solution. Some of this ambiguity arose from the fact that 
loadings in general were much smaller because of loss of covariance due to 
the reduction of angles between axes from 90 degrees. In spite of this 
general loss, there was a clear trend for number and magnitude of loadings on 
factor two to increase with age. This did not occur on factor one, which was, 
except for age group 60-64, loaded only on Vocabulary and Information. 

No matter what happened in the oblique solutions, we still were confronted 
with a highly regular result that accrued from the orthogonal solution. Could 
it have been an artifact? Was there anything in our methods which would 
have by some strange coincidence been related to the age variable? We doubt 
it very much. In fact our methods would have to some extent stacked the 
cards against such a consistent outcome. Our communality estimates were 
neither computed nor reiterated; we simply used the highest correlation in 
the column. Our method of determining when to stop factoring was highly 
arbitrary, and might well have been subject to chance variation in when we 
stopped. In fact this probably happened in the 30-44 group. We might well, 
then, have expected variability in our results. There was very little. . 

One cannot help but wonder about still another problem. If the factorial 
complexity of the total test is in fact so large, how is it that we could get 


? We did not get residual factors when we rotated the 


a residual in any group! ў 
matrices from the three youngest groups. We did, from each of the three 
f residuals imply that the factorial 


oldest groups. Does the occurrence © 
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complexity of the test is in fact being spanned by the analysis? One can im- 
mediately point out that if the number of factors that can be uniquely 
defined by the 11 variables used is less than the number of factors in the 
matrix, then residuals should not occur. But they could occur, if among the 
11 subtests used, several factors are, for that restricted battery, specific to 
single tests. If this happened, it should have happened for all age groups. 
It seems quite Possible, then, that the confusion—especially in the factor 
description of the youngest age group and to a lesser degree in the 30-44 group 
—may have been due to a complexity of structure that the battery was not 
sufficient to handle. It is also quite possible that there actually was a lower 
complexity in the oldest group. 

If, as it appeared, there was a change in the number of factors with age, 
then the question as to the possibility of making 
factors would have to be answered in terms of the ages of the subjects in- 
volved. It may be that for the younger subjects no definitive interpretations 
of factors could ordinarily be made, because within the 11 subtests used the 
factorial structure is too complex for a battery of this size properly to span 
the space. Ordinarily, under this condition, some or all of the rotated factors 
would be expected to represent composites or mergers of factors which would 
be found to be most highly correlated if we had a space sufficiently complex 
to describe them all in detail. Such a circumstance would preclude making 
interpretations with any great confidence. 

In our results, however, the factorial space does seem to have been ade- 
quately spanned in the three older groups. For this reason we can justify an 
attempt to identify those three factors, and thereby interpret the corresponding 
factors in the three younger groups. Factor one seems clearly to be either a 
“verbal comprehension” factor or perhaps, better, a factor involving the use 
of verbal, abstract materials to handle concepts. Е ? 
referred to as a "performance" factor. It 
or the manipulation of, concrete 


definitive interpretations of 


actor two has normally been 
appeared to us to involve the use of, 


| materials. These two factors appeared to 
offer an interesting contrast between verbal-abstract and concrete modes of 


behaving. They were correlated to some degree, although we have not esti- 
mated this correlation. Between them they obviously accounted for the bulk 
of the covariance in our matrices. This was true for all groups, but was rela- 
tively somewhat more Pronounced in the older groups. 

The third factor which appeared interpretable involved Digit Span and 
Arithmetic most clearly. This factor Seemed best interpreted as immediate 
memory. That certainly is the most salient feature of Digit Span, and is also of 


necessity important to success in а mental-arithmetic test, The remaining 
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factors, which appeared in the younger groups, we have not attempted to 
interpret. Perhaps the most interesting puzzle of our results is that they did 
disappear. But where did they go and why? 

Perhaps before going further we had better state our conclusion in what 
we believe will be its most defensible form. We feel that in the light of our 
results—along with the results of Cohen (5), Birren (3), Balinsky (2), ete. 
—there is now sufficient evidence to warrant a clear conclusion that there is 
in fact a change in the factorial structure of the covariances of the responses 
people make to the various subtests of the Wechsler-Bellevue, as one tests 
samples stratified according to age. We have to state this conclusion this way, 
because we do not know why the change occurs. We suggest that the problem 
is no longer whether it happens, but why it happens. We hope that the ques- 
tion might now be attacked as opportunities arise. 

Various possibilities are immediately available. It might be that there actu- 
ally is a change in the factorial complexity of the test as age increases. On the 
other hand, since we have used stratified samples, it might be that the 
experiential (including educational) histories of the various age levels are in 
fact different enough to produce such a result. In an earlier paper (J. Genet. 
Psychol., 1963, 103, 3-21) we have shown that results obtained studying 
mean changes on the subtests were different when one compared stratified 
with longitudinal samples. Such a difference might not appear in factorial 
analyses. A longitudinal study would be the best way to approach the problem. 
But the first of the two testings would have to occur in the 20-to-40 age 
period, and then the second should occur after the person is 55, and preferably 
about 60. Such data may be difficult to collect or to find; but, until such 
data are found, the possibility cannot be completely discarded. We do have 
longitudinal data from an 8.65-year interval between 56.33 and 64.98 (in 
Preparation). These data are consistent with the findings reported here, but 
the first testing was not at as early an age as would be desirable. 

One might reasonably wonder about specific factors in our sample. About 
ple was brain-injured. These cases were spread 
throughout the age groupings, and so should have affected all matrices simi- 
larly. A disproportionate number had not been married, but this should affect 
all groups about alike. We have no evidence that any variables except aging 
itself, or possible differences due to cultural changes associated with having 
been reared at different times, vary with the factorial changes we have re- 
Ported here. 

What might change with age? We can suggest at least three possibilities. 
There has been quite a bit of speculation (1) that there might be a lifetime 


12.5 per cent of our sam 
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trend which goes from the general to the specific and then back to the general 
in the functioning of the intellect. Cohen (6) has analyzed three age groups 
of the WISC, and presented results which he feels negates this hypothesis so 
far as children are concerned. We doubt that he has laid the hypothesis to 
rest. He extracted five factors from each age group, partly because that was 
what he had obtained from all but one of his WAIS populations. He used 
oblique rotations, which apparently are less prone to allowing for residuals 
to occur than are orthogonal rotations, His factors match rather poorly from 
group to group, and not nearly as well as either his or ours do for adult 
populations. In one case Vocabulary is not even loaded on the verbal factor. 

A general-to-specific-to-general hypothesis might seem reasonable if one 
thinks of Thomson’s (16) sampling theory of factors, As we grow, we are 
taught a great many things in rather compartmentalized units. This goes on 
until we have finished school and undergone the early portion of our working 
careers, With aging may well come any of three phenomena. First, there may 
be a positive process involving a gradual integration and interrelating of our 
previously learned subpools of “bonds,” 
retain. Our results suggest that this “me 


rather large pervasive factors, or tends toward evolving 


€ activity is general 
hanges in extent of 
ity levels can be observed as acquisition 


om our factor four. The factor is obviously 


correlated with both factors 0 he three groups in which 


it occurred. In fact 
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— үг A forgetting of many of the things that we are called upon to 
ай я our early formative years. Certainly part of the general de- 
cline in raw scores which is associated with aging (after 30) can reasonably 
be attributed to this source. Many people never again hear of the Iliad after 
they leave school. For this possibility to account for the change, we would 
have to expect that the crucial or retained dimensions narrow down to two, 
and this seems unlikely in the light of the complexity of our society and its 
demands. 

The third possibility is not really independent of the first two. One can 
conceive of long-term trends toward adopting one’s strongest potentialities 
for development as a pervasive mode of response in situations requiring intel- 
ligent behavior. It may well be that many people tend toward the concrete 
manipulation of objects, others to abstract-verbal-ideational modes of dealing 
with problems. Such a choice might be either genetically determined or deter- 
mined by experience and reinforcement patterns. 

Finally, as a parting question, one cannot help bu 
Possibility that the structure of intellect as described in a current theory 
developed from the work by Guilford (8) and his associates might change 
along a time dimension. Their work has largely been done using relatively 
high-level personnel, from various sources, who were in their twenties. Would 
detailed replication be possible on an elderly group of, say, 60-year-olds? 
Would it be possible, in particular, if one used the Verimax solution to the 


t be fascinated by the 


rotation problem? 
E. SUMMARY AND CONCLUSIONS 
1. There appeared to be a definite change in the factorial complexity and 
description of the 11 Wechsler-Bellevue subtest scores as one analyzed succes- 


enties to over 65 years of age. 


sive stratified groups from the tw 
an be satisfac- 


2. 'The 11 Wechsler-Bellevue subtest scores apparently c 
torially spanned by a three-dimensional space for groups aged 55 and up. 
at least six factors are required. "The three 


For groups in their twenties 
al-abstract, a concrete- 


factors in the elderly groups can be thought of as a verb 


performance, and an immediate-memory factor. 
3. The disagreement reported in the literature concerning the factorial 


complexity of the Wechsler-Bellevue is more apparent than real. The variance 
in reporting findings resulted, in part, because the various investigators who 
used groups of different ages failed to associate differences in outcomes with 
differences in the ages of their groups. 

4. Part of the confusion in the literature is pro 
of oblique solutions in some studies. These largely 
of residual factors. 


bably also due to the use 
precluded the emergence 
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5. Some explanations for change in factorial complexity with increasing 
age were presented. 


4 


13. 


14. 


15. 


16. 
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CHILDREN’S REACTIONS TO FAILURE* 


College of Household Arts and Sciences, Texas Woman's University 


MICHAEL ZuNicH! 


A. PROBLEM 


Despite increasing interests in the area of personality development, there 
have been relatively few experimental studies concerning children’s reactions to 
failure. Psychologists believe that adequate responses in failure situations are 
important to the individual’s emotional adjustment. Yet, when children are 
confronted with a difficult situation, one may observe wide variations in their 
reactions. Some children will try to find a solution persistently without emo- 
tion, while others immediately ask for assistance. On the other hand, some 
may become angry, cry, rationalize, or retreat from the situation. 

One of the most frequent empirical investigations cited in the literature 
concerning children’s reaction to failure is by Keister and Updegraff (5). 
However, in this study little is mentioned concerning the reactions of children 
with respect to age and sex differences. The purpose of this investigation was 
(a) to note the frequency of behavior responses which a child of preschool 
age gives when faced with failure, and (b) to compare these behavior re- 


sponses with respect to age and sex of the child. 


B. METHOD 

1. Subjects 
The subjects consisted of +0 preschool children who were enrolled in the 
preschool laboratories at Texas Woman's University. All of the children 
were from middle-class parents according to the McGuire-White Index of 
Social Status (6) (Short Form). Half of the subjects were male, and half, 


female ranging in age from 3 to 4-11. 
2. The Instrument 


In order to obtain measures of children’s reaction to failure, a "puzzle- 
box test" was constructed similar to the one developed by Keister and Upde- 
graff (5). The box was a small, lidded, colored box, 9 by 7 by 17 inches. 


* Received in the Editorial Office on January 25, 1962. Copyright, 1964, by The 


Journal Press. 


1 San Jose State College, San Jose, California. 
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When the box was opened it was found to have a false bottom within 14 
inch from the top. On this lay 10 small, irregular-shaped, colored figures, 
¥-inch thick, representing various objects of interest to children (e.g., such 
as a clock and a sailboat). Because of the shapes of the objects, they fitted 
closely into the available space. The purpose of the test was to remove the 
objects from the box and replace them all back in the box so that the lid 
could go down again. Although the test does not give an appearance of diffi- 


culty, the shapes of the objects and the size of the box m 


ake the problem a 
difficult one. 


3. Observations 


Observations of children were made in a labor 
nursery school. The laboratory 
Each child was brought to the 1 
for the purpose of acquainting 
that by means of this prelimin 
dren might be expected to ex 
be at least partially overcome. 

During the second visit to the lab 
box test." The contents were remov 
to put all of the objects back into th 
assistant remained with the child du 

'The child's responses were 


atory setting apart from the 
was equipped with a one-way-vision mirror. 
aboratory for two periods. The first visit was 
the child with the laboratory. It was hoped 
ary visit that shyness or reticence, which chil- 
hibit in a totally unfamiliar situation, would 


oratory the child was given the “puzzle- 
ed from the box and the child was told 
e box so that the lid could go down. An 
ting the experiment. 


c. Directing. E.g., child Specifically states the course of action which he 
wants the adult to follow. Ex.: “Put that part there,” “Give me the red one.” 
4. Emotional response. E.g., child cries, Yells, sulks, laughs, and whines. 
€. Facial expression, E.g., child closes eyes, tightens mouth, becomes red 
in face, hangs out tongue, chews lips, and grinds teeth. 
f. Motor manifestation, E.g., child s 
sucks thumb, waves with hands, and Pulls on ear, 
g. No attempt. E.g., child makes no attem 
almost at once or without exploring m 


tamps foot, moves body, clenches fist, 


Pt to solve puzzle, and gives up 
any of the possibilities of solution. 


e — MÀ 
— — ——————Á 
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h. Rationalizing. E.g., child refuses to continue the solution. Ex.: “I don't 
want to do this,” “This is a stupid puzzle." 

i. Seeking attention. E.g., child calls attention to himself or his activity. 
Ex.: "Look what I did." 

j. Seeking contact. E.g., child asks adult to come into physical contact 
with him. Ex.: “Come over and sit by me.” 

k. Seeking help. E.g., physical: Child asks adult to help him with some 
difficulty connected with the activity. Ex.: "I can't put this piece in—hold 
this for me.” Mental: Child asks for ideas in trying to solve the problem. 
Ex.: “What can I do now?” or “How can I put this in?" 

l. Seeking information. E.g., child questions in pursuit of factual knowl- 
edge. Ex.: “What kind of puzzle is this?” “What is this for?” 


4. Reliability 


Before final data collection, an agreement was reached by discussion be- 
tween the observers concerning types of behavior defined by each of the 
behavior categories and their accurate placement within a given time interval. 
Reliability was measured by calculating percentages of agreement between 
two observers recording children’s responses simultaneously and independently 
during the 10-minute period. Children who were not included in the study 
served as subjects for establishing reliability. When the observers achieved a 
competency in the recording of the behavior of .80 or higher between independ- 
ent observations (during at least five sessions), the collection of the data for 
the study began. The reliability ranged from .81 to .97. 


C. RESULTS AND DISCUSSION 


avior responses to the “Duzzle-box test" 


f these data indicates that the majority 
n attempt 


The frequency and per cent of beh 
are presented in Table 1. Inspection о 
of children made an attempt to solve the test alone. In making ai 
to solve the test, such behaviors as emotional response, facial expression, and 
seeking information were most frequently observed. Although some children 
exhibited such behaviors as destructive behavior and motor manifestations, 
these behaviors had a low frequency of appearance. 

These findings are consistent with the report by Keister and Updegraff (5). 
Their investigation had a low frequency of such behaviors as cries, whines, 
yells, and destructive behavior. Also, as in the present investigation, they 
observed that the majority of children showed interest and made an attempt 


to solve the problem alone. 


N 
bo 
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TABLE 1 
FREQUENCY AND Per CENT oF BEHAVIOR RESPONSES TO PuzzLE-Box TEST 
Behavior categories Frequency Per cent 
Attempt to solve alone 1728 36 
Destructive behavior 144 3 
Directing 195 4 
Emotional response 384 8 
Facial expression 480 10 
Motor manifestation 96 2 
No attempt 189 4 
Rationalizing 293 6 
Seeking attention 240 5 
Seeking contact 336 7 
Seeking help 283 6 
Seeking information 432 9 


The mean number of behavior responses to the "puzzle-box test" between 
age groups are given in Table 2. Of the comparisons made, five behaviors 
were significant at the .05 level or beyond. Although more than half of the 
behaviors were not significant, the evidence does indicate that (a) the four- 
year-olds expressed more facial expressions and rationalizing behavior, and 
(^) the three-year-olds expressed a significantly greater number of behaviors 
as no attempt, seeking help, and seeking information. 


TABLE 2 
MEAN NUMBER oF Benavior RESPONSES TO Puzz.e-Box Теѕт BETWEEN AGE GROUPS 
3-year-olds’ 4-year-olds’ 
: (N — 20) (N — 20) Significance 

Behavior categories mean mean level 
Attempt to solve alone 42.85 43.55 
Destructive behavior 345 3.75 
Directing 4.75 5.00 
Emotional response 9.80 9.40 
Facial expression 9.95 14.05 01 
Motor manifestation 2.50 2.55 | 

No attempt 5.90 3.55 01 
Rationalizing 6.95 7.70 105 
Seeking attention ' 6.30 5.70 f 
Seeking contact 8.15 8.65 
Seeking help 7.55 6.60 05 
Seeking information 12.10 9.50 001 


The finding that there 
between age groups in a fail 


and Updegraff investigation. In a Preliminary analysis, Keister and Updegraff 
found no statistically significant age differences, Tiga 
be attributed to such differences as the labor 
such factors as recordi 


are significant differences 


in behavior responses 
ure situation is not in agree 


ment with the Keister 


lack of agreement may 
atory setting, methodology (e.g., 


ng behavior and categories), and sample. 
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In Table 3 are presented the mean number of boys’ and girls’ behavior re- 
sponses to the “puzzle-box test.” A significantly greater number of boys 
showed more destructive, emotional-response, facial-expression, rationalizing, 
and seeking-help behaviors than girls. However, girls expressed more signifi- 
cantly such behaviors as attempting to solve alone, seeking contact, and seeking 


information. 


TABLE 3 
MEAN Numper or Boys’ AND GIRLS BEHAVIOR RESPONSES TO PUZZLE-Box TEST 
Boys’ Girls’ B 
(N = 20) (N = 20) Significance 

Behavior categories mean mean level 
Attempt to solve alone 38.95 4745 .01 
Destructive behavior 4.05 3.15 .05 
Directing 4.85 4.90 
Emotional response 10.65 8.55 01 
Facial expression 13.80 10.20 01 
Motór manifestation 2.75 2.05 
No attempt 4.65 4.80 
Rationalizing 9.10 5.55 001 
Seeking attention 6.35 5.65 
Seeking contact 7.70 9.10 01 
Seeking help 7.85 6.30 05 
Seeking information 9.30 12.30 001 


Although investigations by Beaver (1), Green (2), Hattwick (3), and 
Jersild and Markey (4) were not designed to study children’s reactions to 
failure, the findings did indicate that boys tend to respond more aggressively 
than girls to various situations. This finding seems to be in agreement with 
the present study, as boys evidenced significantly more negative-type behaviors 
than girls (e.g., destructive and emotional response). Probably the most 
important contribution of the present study is its indication of age and sex 


differences in children's responses to failure. However, further study is needed 


for more conclusive results, especially the observation of children's reactions 


to failure in the natural environment (i.e., home). 
D. SUMMARY 


e the frequency of behavior responses 


The study was twofold: (a) to observ respon 
with a failure situation, 


which a child of preschool age gives when confronted 
and (b) to compare these behavior responses with respect to sex and age of 
the child. 


The major findings were as follows: 
1. The majority of children made an attempt to solve the problem alone. 


2. Behavior responses such as emotional response, facial expression, and 


Seeking information were observed most frequently. 
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3. At the four-year-old level, the children expressed more facial expressions 
and rationalizing behavior. At the three-year-old level, the children expressed 
a significantly greater number of behaviors as no attempt, secking help, and 
seeking information. 

4. Boys evidenced a significantly greater number of destructive, emotional- 
response, facial-expression, rationalizing, and secking-help behaviors; while 
girls expressed more significantly such behaviors as attempting to solve alone, 
seeking contact, and seeking information. 
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SEX DIFFERENCES IN TEST PERFORMANCE OF MATCHED 
GIRL-BOY PAIRS IN THE FIVE-TO-NINE- 
YEAR-OLD AGE RANGE*? 


Gesell Institute of Child Development 


Louise B. Ames AND Frances L. Irc 


A. INTRODUCTION 


The present paper aims to add specific confirmation to the generally held 
thesis that boys, at the time of school entrance and continuing for some years 
thereafter, tend to be developmentally less mature than girls of the same age. 

Though this belief seems to be generally held by educators, it has had little 
or no effect in determining actual admittance policy in the public schools. 
And there is little literature in which performance of matched pairs of boys 


and girls has been compared. 
As early as 1923 (4) we find in the literature such general statements as: 


field of development, we find girls further along the 
ds, the girls are in every 
hers. What is the meaning 


At any age, in any 
road to their goal than boys. In other wor 
respect physically more mature than their brot 
of this fact for education? 


In 1927, Edward A. Lincoln (7) suggests: 

If it is true, as research data indicate, that girls are in general 
physically more mature in every respect than boys of a corresponding 
age, then it follows that girls should be doing more advanced work 
than boys of the same age. 

A possible method by whic 
profit by their precocious develo 
at an earlier age than the boys. 
now 6 years, girls could be admitte 
tance till 7. 


Pauley has been pointing out ma 
Which favor girls, for some 25 
Study involved 29,992 Tulsa, Oklahoma, 
2 through 8 in 1956-57. Results of his study 


h girls could be given an opportunity to 
pment is the admission of girls to school 


Thus where the legal age for entrance is 
d at 5 or boys could be refused admit- 


rked sex differences in developmental level, 
years, His most recent and largest-scale 
school children attending grades 
led him to the following recom- 
f School Administrators: 


] * Received in the Editorial Office on January 31, 1962. Copyright, 1964, by The 
9urnal Press. 

I „Grateful acknowledgment is made to Mead Johnson & Company of Evansville, 
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1. If boys are admitted 6 months or so later than girls, there will be less 
frustration for boys, their parents, and their teachers; and there will be 


fewer drop-outs of boys in high school because of failing to do satis- 
factory work. 


2. State legislatures or boards of education should raise the legal 
entering age for boys. 


3. All mental age norms published should provide norms for each sex 
separately. 


Data suggest that the developmental curve for post-adolescent girls 
flattens out somewhat and that boys begin to catch up. But boys have 


not caught up with girls by the 12th grade. . . . Girls are still 4 months 
ahead of boys in the second grade. 


King (6), reporting in 1955 on a first-grade class of 104 children observed 
in Oak Ridge, Tennessee, notes that, at the end of the first year, 11 students 
were retained. Only one child who had entered Grade 1 after six years of age 
was retained, while 10 who entered before six 
three of the 11 kept back were girls. 


Our own as-yet-unpublished findings (5) confirm this impression that if 
boys and girls are entered in school at some uniform minimum entrance age, 
more boys than girls turn out to be unready for the grade in question. Thus 
in one kindergarten group of 54 cases, of 31 children who turned out at 
year’s end to have been ready, 22 were girls, nine were boys. Of the 18 whose 
performance was either questionable or definitely failing, 
and 16 were boys. Findings were similar in 


For most of the studies reported in the literature, group means were 
compared rather than the performance of carefully matched pairs of boys and 
girls. (This paper does not attempt to review the massive literature on sex 


differences in general, which has been so fully presented and summarized by 
Terman (12, 13) and others.) 


years were retained. Only 


seven were girls 
the later grades. 


B. Sunjzcrs 


Subjects for this study were children enrolled at the Hurlbutt School, 
Weston, Connecticut, in the fall of 1957, They then included an entire 
kindergarten division (81 children), one first-grade class (26 children), and 
one second-grade class (29 children). These subjects were tested in the fall 
of 1957, the spring of 1958, fall of 1958, fall of 1959, 

From these subjects we mate 
relation to WISC JQ, age in m 
subjects selected were identical 
only a few exceptions, 


hed as many girl-boy pairs as possible with 
onths, and socioeconomic status. Many of the 
c for all three measures. Discrepancies, with 
did not exceed four IQ points, four months in age, 
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and one level of socioeconomic status as measured on the Minnesota Scale of 
Paternal Occupations (14). 

From among the 81 kindergarten subjects, from 14 to 18 pairs at an age 
(28 to 36 children) could be so matched; of the 26 original first graders, 
six pairs or 12 subjects could be matched; of the 29 original second graders, 
seven to nine pairs or 1+ to 18 subjects. 

Table 1 gives median age, JQ, and SES for all groups of subjects. When 
subjects could not be matched identically, it was our effort to give boys the 
benefit of added age and IQ, and a higher SES. 

TABLE 1 


MEDIAN АСЕ, INTELLIGENCE, AND SOCIOECONOMIC LEVELS OF SUBJECTS AT TIME 
or First Tests 


Kindergarten First Grade Second Grade 

Number of pairs* 18 6 9 
Median 70 

Girls 116 111 108 

Boys 117 113 109 
Median SE level 

Girls п Il Il 

Boys II II II 
Median age i th 

Girls веш 67 77 84 

Boys 67 76 85 


* This N is occasionally slightly reduced because of missing records at later ages, 
as noted in the results for individual tests. 
C. FINDINGS 


Table 2 reviews major findings on all tests, scores of matched pairs 


of girls and boys compared. As this table and the detailed discussion of per- 
formance on separate tests which follows indicate, regardless of test used 
and regardless of age of subjects, for nearly every test at every age when 
Tesponses of these matched pairs of girls and boys are compared, it is the 
Scores of girls which are superior and which show greater maturity of response. 


1. Incomplete Man 


Incomplete Man responses were available for a kindergarten group of 18 
girls and 18 boys; for a first-grade group of six girls and six boys; and for a 
second-grade group of seven girls and seven boys. All subjects were available 
for three successive tests one year apart, except for one kindergarten pair 
lost on the third test. Thus, original kindergarten subjects were also tested 
when they were in the first and second grades; first-grade subjects were 
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TABLE 2 
PERCENTAGE OF MATCHED Pairs IN WHicH EITHER GIRL OR Boy Gives 
THE BETTER PERFORMANCE 


Kindergarten First grade Second grade 
Test number Test number Test number 
1 2 3 1 2 3 1 2 3 
Incomplete Man 
Number of pairs 18 18 17 6 6 6 7 7 7 
Girls superior 83% 83% 76% 67% 100% 67% 71% 86% 100% 
Boys superior 17% 17% 24% 33% 0 33% 29% 14% 0 
Visual III 
Number of pairs 16 15 1+ 6 6 6 7 7 7 
Girls superior 81% 53% 57% 50% 83% 83% 43% 28% 5790 
Boys superior 19% 47% 43% 50% 17% 17% 57% 72% 43% 
Mosaic* 
Number of pairs 18 18 17 6 6 9 9 9 
Girls superior 7296 55% 53% 50% 33% — 66% 55% 66% 
Boys superior 28% 17% 29% 12% 66% — 33% 11% 11% 
Rorschach 
Number of pairs 17 6 7 
Girls superior 53% 83% 57% 
Boys superior 47% 17% 43% 


* Not all percentages add up to 100 


^ "e since performance of some pairs was 
judged equal. 


also tested in the second and third grades; second grade subjects were also 
tested in the third and fourth grades. 


Responses of each girl-boy pair were compared to determine which child 
(ie., girl or boy) Gave a superior performance for the total test (2) and, 
separately, for performance on hair, ear, eyes, neck, arm, and leg. 

As Table 2 indicates, so far as an evaluation of the total test response for 


every group on every test, girls gave the superior performance for two-thirds 
or more of the pairs. 


So far as separate parts of the man are concerned (Table 3), girls excelled 
for every part at every age with only the following exceptions: performance of 
girls and boys was equal for hair (test 1, first grade), ear (test 2, first grade): 
eyes (test 1, first grade), and leg (test 2, first grade). Boys did better than 


girls for eyes (test 1, second grade), arm (test 3, first grade), and leg (test 2, 
second grade). 1 


TABLE 3 
INCOMPLETE MAN Test 


(Percentage of pairs in which either girl or boy gives the better performance) 


All Hair Ear Eyes Neck Arm Leg 
G B G B G B G B G G B G B 
Kindergarten (N = 18 pairs) 
Test 1 83% 17% 77% 23% 7796 23% 83% 17% 72% 28% 72% 28% 77% 23% 
Test 2 83 17 61 39 61 39 72 28 72 28 61 29 77 23 
Test 3 77 23 77 23 77 23 70 30 82 18 59 41 52 48 
First grade (N = 6 pairs) 
Test 1 66 33 50 50 83 17 50 50 83 17 66 33 66 33 
Test 2 100 0 83 17 50 50 83 17 100 0 66 33 50 50 
Test 3 66 33 83 17 66 33 66 33 66 33 33 66 83 17 
Second grade (N=7 pairs) 
Test 1 71 29 43 57 86 14 43 57 100 0 86 14 71 29 
Test 2 86 14 7 29 71 29 86 14 86 14 57 43 43 57 
Test 3 100 0 100 0 86 14 71 29 71 29 86 14 71 29 


DT "I SHONVUI аму SAWY ^H SSIQOT 


6c 
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2. Lowenfeld Mosaic Test (8) 


Mosaic designs of matched pairs of girls and boys were available for 18 
pairs while these subjects were in kindergarten and again when they were in 
the first grade, and for 17 of these pairs in the second grade. Six first-grade 
pairs were also available a year later when these children were in the second 
grade, though the following year these tests were given at such uneven age 
intervals that they could not be compared. Nine pairs of original second- 
grade subjects were available for a succession of three yearly tests. 

Comparisons of which of each pair of tests was superior—i.e., boy or girl— 
were made on the basis of a gradient of increasingly good responses outlined 
by us in Ames and Ilg, Mosaic Patterns of American Children (1). When 
two products fell at the same level of difficulty or complexity, a qualitative 
judgment was made as to which of the two was superior. In some instances, 
products of any given pair were judged as approximately equal. It is for this 
reason that percentages do not always add up to 100 per cent. 


As Table 2 indicates, in only one group out of eight (the second test on the 
original first-grade group) are the products of boys judged better than those 


of girls. In every other set of pairs, girls showed greater maturity than boys 
in the majority of comparisons. 


3. Rorschach 

Rorschach responses for 17 p 
first graders, and seven pairs of s 
boy pair to determine which of 
Judgment as to greater m 


airs of kindergarten subjects, six pairs of 
econd graders were compared for each girl- 
each pair gave the more mature response. 
aturity was based chiefly on higher R, lower W per 
cent, lower F per cent, higher F+ per cent, higher M, and higher sC. 

Only the first-year's tests for each group were used, since the Rorschach 
did not appear as good a test as others used for making comparisons of 
maturity of response. "The reason for this was that, though in every group 
of subjects tested a general global judgment could be made as to which of 
any given pair gave the superior performance, when the sum of specific detailed 
scores (Table 4) was considered, an accurate decision as to which response 
in any given pair was the more mature was extremely difficult to make. 


Of the Rorschach paired tests considered, as Table 2 shows, for every group 
of subjects—especially for first graders—girls’ Rorschach responses do for the 
group as a whole appear to be more mature than those of boys. 

A detailed comparison of the several Rorschach variables i 


i 5 given in Table 
4. Study of the details in this table Suggests the difficulty o 


f making a valid 
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TABLE + 
RORSCHACH RESPONSE 
Kindergarten First grade Second grade 
(17 pairs) (6 pairs) (7 pairs) 
G B G B G B 
R 
Mean 12.4 12.8 11 13 14 18 
Higher R in 7 7* 2 4 3 4 
F% 
Mean 78% 66% 68% 76% 80% 69% 
Lower F in 7 9 + 2 2 5 
F+% 
Mean 85% 76% 89% 81% 90% 91% 
Higher F+ in 11 + 5 1 3 4 
W% 
Menn 62% 64% 69% 54% 54% 52% 
Lower W% in 9 8 2 + 3 4 
M 
Mean .29 1 .66 33 47 86 
Higher M 1 10 2 1 3 3 
FM 
Mean 82 1.5 13 12 1 26 
Higher ЕМ + 9 3 3 
sC 
Mean 1 5 6 11 E 2? 
Higher sC 10 4 2 1 
AG 
Mean 54% 49% 65% 56% 300 га 
Lower A% 8 8 3 3 
HY 
- 8% 11% 9% ah 19% 18% 
Higher H% 6 9 2 


* For some variables some scores are equal in girls and boys. 


determination of which of any single pair of girl-boy Rorschach responses 
was the more mature since one of the two tended to be ahead in some respects, 
and the other in others. Obviously there is great variability as to whether girls 
or boys show greater maturity from variable to variable and from age to age. 

Also, human movement responses, M (which are probably more a measure 
of individuality than of maturity, and which for the age range in ier 
tend to occur more frequently in boys than in girls) weigh disproportionately 


in determining any qualitative judgment as to superior or more mature 


performance. р | 
Thus, even in this early age range, the Rorschach test is apparently too 
» 


much а test of individuality to be considered ап ideal measure of maturity or 


developmental status. 
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4. Visual III 

One of the standard battery of developmental tests which has proved most 
useful in discriminating developmental status at other age levels (11) is 
Visual III, from the Monroe Reading Aptitude test (9). 

As "Table 2 indicates, girls give a superior performance on this test at six 
of the nine ages for which we have paired matched sets of girl-boy per- 
formance. 

Available for comparison are 16 girl-boy pairs from the original kinder- 
garten class (15 of these pairs are seen also in the first grade, and 14 in the 
second grade); six original first-grade pairs (seen also in the second and 
third grades) ; and seven original second-grade pairs (seen also in the third 
and fourth grades). 

For the original kindergarten population, the performance of girls is ahead 
of that of boys for each of the three yearly tests given. For the original first- 
grade population, girls’ performance is more mature than that of boys in two 
of three tests, and is equal on the third. However, with the oldest subjects 


(the original second graders) performance of boys is the more adv 


anced 
in two of the three tests. 


TABLE 5 
VisuaL III 
(Mean scores and mean per cent correct of those attempted) 
Test 1 Test 2 Test 3 
G . B G B G B 
(16 pairs) (15 pairs) (14 pairs) 
Kindergarten 
Mean score 6.2 44 6.7 5.9 9.0 74 
Mean % correct* 58.0% 56.39% 58.5% — 61.196 62.2% — 814% 
First grade (N — 6 pairs) 

Means score 6.8 6.4 10.1 Sid 10.4 8.7 
Mean % correct* 62.8% 65.096 70.6% 76.5% 71.3% 80.0% 
Second grade (N=7) 

Mean score 6.2 6.7 9.1 10.1 9.9 9.3 
Mean % correct* 63.4% 60.9% 72.3% — 833% 70.7% 76.6% 


* Of those tried. 


Table 5 gives a more detailed analysis of performance on Visual III, giving 
mean scores for girls and boys on each test as well as mean percentage of 


those forms tried which are reproduced correctly, 
As this table shows, in kindergarten subjects 


are ahead of boys in mean scores, In first-grade subjects, girls are ahead of 


boys on all mean scores. However, in second-grade subjects, boys are ahead 
on tests 1 and 2, and girls only on test 3. 


for all three tests given, girls 
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Accuracy, however, is a different matter. Though, for most tests, boys get 
lower mean and median scores than do girls, in seven out of nine test groups, 
boys are more accurate than are girls on both mean and median per cent 
correct out of those attempted. That is, boys try to reproduce fewer forms than 
do girls, but are more highly correct on those they do try. 

However, it must be noted that the response to Visual III does not in 
all subjects improve steadily with age, as does the response to many of our 
developmental tests. Thus, for the six available matched pairs of first graders, 
in five of 12 subjects improvement is steady, the score on each successive 
test being better than that on earlier tests. However, in seven subjects progress 
is extremely uneven, being frequently less good on a later test than on an 


earlier one. 
Similarly, of the 14 matched pairs of kindergarten subjects whose records 


were available on all three tests (28 subjects), there is steady improvement in 
18 subjects, extremely variable progress in 10. In the second-grade subjects, 
of 14 subjects, five make steady improvement, and nine have a variable course. 

In spite of this variable progress in individual subjects, the percentage of 
correct forms out of all those tried increases steadily with age (see Table 5); 
except that the original second graders fall off slightly in accuracy at nine 
years, 


D. SuMMARY 


Subjects for this paper were matched girl-boy pairs selected from 136 


primary-school children from a public school in Connecticut. Eighteen pairs 
of kindergarten subjects, six pairs of first graders, and nine pairs of second 
graders were matched for age, ЈО, and socioeconomic status of parents. 
Subjects were given a battery of tests which included the беш Incomplete 
Man test, the Rorschach, the Lowenfeld Mosaic, and Monroe's Visual III. 
Tests were given to all subjects annually for three successive years. А 
Test results were compared for each pair of subjects to determine which 
of each girl-boy pair gave the superior or more mature response. For all tests 
for all three groups of subjects at nearly every age, the responses of girls were 
superior to those of boys. The superiority and greater maturity of the girls 
over the boys is seen most clearly and consistently in the Incomplete Man 


Test. 


Present findings confirm those of earlier investigators in suggesting that 


the test performance of girls in the five- to nine-year-old range appears to be 
considerably advanced over that of boys in the same age range. These findings 
also support the recommendations of some educators that, since at the time 
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of school entrance boys are developmentally slower than girls of equal age 
and intelligence, boys might benefit from entering school at a slightly later 
age than girls. It also appears that norms which define expected performance 
of five- to nine-year-olds should be given separately for the two sexes. 


14. 
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THE RELATION OF GIVING CHILDREN AN ALLOWANCE TO 
CHILDREN’S MONEY KNOWLEDGE AND RESPONSIBILITY 
AND TO OTHER PRACTICES OF PARENTS*! 


Agricultural Experiment Station, University of Kentucky 


НЕ „Ех R. MARSHALL 


A. INTRODUCTION 


Marshall and Magruder (9) recently presented evidence that the practice 
of giving an allowance does not deserve its present prominence in recommen- 
dations for money education. They reported that knowledge of the purchasing 
value of money did not differ for 110 children receiving an allowance and 
402 children receiving money to spend in other ways. Their study was the 
first research evidence on which recommendations could be based. For more 
than 25 years, however, parents have been advised by books and bulletins 
prepared for mass distribution (e.g., 1, 4, 5, 7, 10) that children who receive 
an allowance will learn more about money than children not given an 
allowance. 

The contradiction between this research evidence and the extent of the 
recommendation suggested a need for further research on the value of an 
allowance. Other results of the study by Marshall and Magruder indicated 
factors that need control in such research. The children given allowances had 
been given more experience with money than other children, and were children 
of parents who averaged a year more of education and a higher socioeconomic 
status than other parents. These three factors, and two others—age and 10 
of the child—were positively correlated with knowledge of the purchasing 
value of money for all 512 children. Children’s experience with money cor- 
related positively with all these factors except IQ of the child, and also dif- 
fered with farm-nonfarm residence, number of siblings, and employment of 
the mother. The inference was drawn from these findings that more adequate 
tests of the effects of an allowance could be made if children given allowances 
were matched on as many as possible of these factors with children who re- 


ceived spending money in other ways. 


— 
* Received in the Editorial Office on February 2, 1962. Copyright, 1964, by The 
Journal Press. р М 
1 The investigation reported in this pa 
with a project of the Home Economics Departm o 
Experiment Station and is published with permission o t 
Written after the author was employed elsewhere. 
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This study tests the hypothesis that there is no difference in financial 
knowledge and responsibility between children given an allowance and those 
not given an allowance. The tests are of differences in scores on a wide variety 
of tests of knowledge and responsibility for matched pairs of allowance and 
nonallowance children. Children attending the same school 
allowance and nonallowance criteria, were matched on the b 
IQ, socioeconomic status of family, intactness of family, number of siblings, 
farm and nonfarm residence, and length of attendance at that school. 

Additionally, this study tests a hypothesis that parents who give their 
children allowances differ in other practices and in attitudes about money 
from parents who handle the problem of providing spending money for their 
children in other ways. This hypothesis derives from an assumption that 
parents who follow the recommendations of parent educators differ in other 
ways from parents of the same socioeconomic 
recommendations. Some such hy 
of the previous study: allowanc 
the purchasing value of money 
in several factors relating positi 


, who met the 
ases of age, sex, 


"allowances" were found 
families giving allowances 


h, in a specific period of 
riod recurs. Children who 


(such as, by a paper route, 
nonallowance children, 


of children and parents, 


the two child statements 
and parents, 47] 


HELEN R. MARSHALL 37 


those (a) whose statements about how they received spending money during 
the individual interview and on the initial written information sheet were in 
agreement and met the definition of an allowance; and (2) whose parents 
stated during an individual interview that they gave an allowance to their 
child, and described both the specifications they established for the allowance 
and their reasons for giving an allowance. Nonallowance children were 
those (a) whose oral and written statements agreed in indicating that the 
child did not receive an allowance, and (b) whose parents stated during the 
individual interview that they did not give an allowance and that the child 
received spending money in other ways. 

Allowance and nonallowance children from the same school were matched 
on the basis of tests and information sheets administered by the author and/or 
two faculty members of the University of Kentucky—Lucille M. Magruder 
and Janice G. Walton—to large groups of all 10-, 11-, and 12-year-old chil- 
dren attending the selected schools. In a session requiring about two hours, 
the children answered an information sheet and the tests mentioned below. 
Matching was on the following bases, in the order of importance given, and 
within the standards given as closely as possible. 

l. Sex. 

2. Chronological age at initial test period: within half a year. 

3. IQ and mental age: within a 10-point IQ range and a half year of 
mental age on the California Test of Mental Maturity, 1957 short form for 
administration to grades 4 to 8 (11). 

4. Socioeconomic status of the famil 
Nine-Point Scale (3). 

Matched pairs were permitted to differ, 
four dichotomies: 

5. Farm or nonfarm residence. 

6. Intactness of family (living with both parents or not). 

7. Number of siblings: within one sibling when three or fewer siblings, 
and as closely as possible when four or more siblings. 

8. Length of attendance at the school: within half the number of years 
of possible school attendance, excluding the current year. 

The author judged the adequacy of the classification of children into the 
allowance categories, and did all matching of allowance and nonallowance 


children, 


y: within two points on the Cornell 


if needed, on one of the following 
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C. Description ОЕ SUBJECTS 


The subjects (Ss) were 180 children—90 given an allowance, and 90 
matching children not given an allowance—and at least one parent or guardian 
of each child. There were 15 boys and 15 girls in each allowance classification 
at each of the ages of 10, 11, and 12 years. All families resided in rural areas, 
as defined by the 1950 census, and were of the white race. 


The children attended seven county-system schools in six counties selected 
at random from the 28 counties in the B 
furnishing Ss for the earlier study by 
were selected from 716 children, a 
tests (nonreaders could not complet 
testing of all children of those ag 
The schools in each count 
Schools? 'This sample fur 
plan of 15 children in ea 
levels factorial design. Т 


lue Grass region of Kentucky not 
Marshall and Magruder (9). The Ss 
ged 10, 11, and 12 years, who completed 
e the intelligence test) in the initial group 
es present in the schools on the test day. 
y were selected by the County Superintendent of 
nished enough matched pairs to fill the statistical 
ch subgroup of an allowance-, sex-, and three-age- 
he poorest matches for the allowance classifications 


s in which possible Ss exceeded 15 in 
number. 


Allowance Ss did not 


which they were matched, according to the a 
for most characteristics, The similar me 
in Table 1, Additionally, 
characteristics, 


characteristics t 


differ from nonallowance Ss in the characteristics on 


nalysis of variance tests possible 


‘ans for both groups are shown 


t differ from the boys in these 
cen age groups were limited to 
the exception of IQ scores. The 
an that for the other t 


wo age levels. 
a an mental age as the 12-year group, 
у alf to two years higher mean x 
year group, as is shown in Table 1, аршып 


The Ss were of i 


» as is shown also in Table 1. 
oint of the scales 
sample fall below 
ad a lower mean IQ score 


er age groups i 
ps, nee 15 smaller than that 


ed pairs, 


2 School Superintendents f 


County, Robert L. Good ORE this assistan, 

, Я Paster; Brack, Te Were the following: 
R. B. Cartmell ; Five ; cken County, W.L Wing: Bourbon 
Wesley; and Washington Con SM Nichols 


* M. Norsw x AGE т.; Carroll County, 
County, J. F. MeWhort Nicholas County, Raymond 7. 


TABLE 1 
MEAN AND VARIATION OF SCORES FOR ALLOWANCE AND NONALLOWANCE SUBJECTS AND FOR THE POPULATION FROM WHICH THEY WERE 
DRAWN IN CHILD AND FAMILY CHARACTERISTICS CONTROLLED IN SELECTION 


Child and family Allowance Nonallowance School sample 

characteristics N M Range N M Range N M SD Range 
Chronological age in months 

10 years 30 126 30 126 233 126 3.6 

11 years 30 137 30 137 239 138 3.3 

12 years 30 148 30 149 244 150 3.4 

Total 90 137 120-155 90 137 120-156 716 138 10.4 120-156 
Mental age in months 

10 years 30 128 30 128 233 122 19.9 

11 years 30 145 30 147 239 134 21.1 

12 years 30 145 30 146 244 140 21.9 

Total 90 139 82.5-187.5 90 140 85-199 716 132 22.1 80-199 
Intelligence quotient 

10 years 30 101 30 101 233 97 15.3 

11 years 30 106 30 107 239 97 15.0 

12 years 30 98 30 98 244 93 14.7 

Total 90 102 68-148 90 102 69-140 716 96 14.6 59-148 
Socioeconomic status 90 44 0-9 90 4.2 0-9 716 3.5 2.4 0-9 
Number of siblings 90 24 0-15 90 2.9 0-10 716 3.6 2.8 0-16 
Years attendance at that school 90 4.1 0-7 90 4.3 0-7 716 3.9 2.1 0-7 


TIVHSUVW °ч NITAH 


6€ 
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The ranges of scores listed in Table 1 for the matched pairs and the 
school sample are about as wide as is possible. Extreme diversity of socio- 
economic status of families and of intelligence-test scores of children would 
not be predicted from everyday assumptions about the types of families 
giving allowances to children. These data indicate clearly that the practice of 
giving an allowance was not limited to higher-status families in this extremely 
diverse population. 


All data were collected between January, 1959, and April, 1960. 


D. Description ОЕ MEASURES 


Comparisons of allowance and nonallowance samples were made for meas- 
ures that were obtained in four test or interview situations for each child 
and his parent. 

The initial large-group-test situation furnished four measures: 


1. Score on the financial-knowledge test: a test of 13 multiple-choice 


questions developed for this study, and standardized on the school sample. 


Questions were concerned with knowledge of insurance and mortgages, with 


the relative costs of items of food, clothing, and cars, and with knowledge 
of money management. 


2 and 3. Score and percentile rank on the numerical reasoning sections 
of the California Test of Mental Maturity (11). 

4. Information-sheet amount of money: the amount of money (excluding 
lunch money) the child had to spend in the past week. 

Individual interviews with the children furnished six measures. Three 
hundred and twenty-five children, or 148 boys and 177 girls, 
individual interviews at school between the eighth and 38th day after the 
initial testing. These were the approximately 45 per cent of the children in 
each school selected for further study by the initial matching of possible 
allowance апі nonallowance children. Interviewers were the three staff 
members mentioned earlier, and one graduate assistant—Hazel M. McCrary. 
During the 15-to-30-minute interview, the children were asked questions and 
given tests to furnish the following measures: 

5. Coin test of knowledge of mone 
five coins under a dollar will purchase, 
chased at a dime store. 


were given 


у use (9). Questions ask what the 
and the child to price 18 items pur- 


6. Experience with money score 
has had many different experiences u 
child has had relatively few experien 


(9). A high score indicates the child 
sing money, and a low score that the 
ces using money. 


————— 
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7. Child-interview amount of money: the amount of money (excluding 
lunch money) the child had to spend in the past week. 

8. Past-week’s earned money: the amount of money the child earned 
in the past week. 

9. Total gift and earned money received in the past year (9). 

10. Number of spending classifications that the child’s spending money 
must cover, or the number of 14 possible categories (food snacks, school needs, 
tickets, clothing items, club dues, gifts, etc.) the child said he must purchase 
from money given to him to spend, without requesting additional funds from 
parents. 

Tests administered by teachers or principals? to classes or selected small 
groups furnished three measures. Additional selection, based on the agreement 
of child statements, had occurred in most schools by the time these tests were 
given (about a month after the initial testing). The tests were administered 
to 285 children—129 boys and 156 girls—and furnished the following meas- 
ures: 

11. Score on the Children’s Manifest Anxiety Scale (CMAS) (2). 

12. Score on the Lie Scale included in the CMAS: a measure of irresponsi- 
bility. 

13. Score on the Harris Social Attitude Scale, “reflecting behavior clas- 
sifiable as reliable, accountable, loyal, or doing an effective job” (6, p. 322). 

The parent interviews furnished measures of both child and parent be- 
havior. Parents were interviewed at home during the two months following 


the child interviews at each school. Interviewers were principals, counselors, 
substitute, or retired) at the selected schools.* Five 


and teachers (full time, 
t interviews replicate those listed as Nos. 6 to 10 from 


measures from the paren à xh 
the child interviews, with the exceptions noted in the listing that follows: 
14. Score on parent's report of the child's experience with money. The 


parent's report did not include description of the child's use of money in the 


dministered by the following persons in the schools: Athens 


; ken County School, Mrs. Virgie М. Basse Mrs. Callena 
School, James E. Ingle; Bracken County Sy К MR @ fone 


. ckles, Lucille Moore, € 
eu de M. d ilu: Ghent School, Mrs. Charlene McPherson ; Millersburg 
School, George Stewart; Moorefield School, Mrs. Howard Irvin; Russell Cave School, 
Vernon Calhoun; and Willisburg School, Mary Jo Hughes. Md : же 

* i sons conducted parent interviews in the six counties: Bourbon 
бушл re eer McCulloch; Bracken County, Mrs. Virgie M. Basse, Mrs. 
Callena M. Jett, Lucile Moore, and Mrs. George Taylor; Carroll County, Mrs. Rita 
Bond; Fayette County, Vernon Calhoun, James E. Ingle, and James Yonts; Nicholas 
County, Mrs. Bess Bromagen; and Washington County, Mrs. Dorval Ruby. 


3 Group tests were a 
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past week, or of the child’s possible purchase of movie tickets. In comparisons 
of child and parent scores, points for these items were omitted from the child’s 
score. 

15. Parent report of amount of spending money: the amount of money 
(exclusive of lunch money) the child had to spend in the past week. 


16. Parent report of the money earned by the child during the past week. 
17. Parent report of the total 


gift and earned money received by the 
child in the past year. 


18. Parent report of the number of spending classifications the child must 
pay for from spending money. 


Four other measures of parent behavior were obtai 


ned from the parent 
interviews. 


19. Parent’s estimate of child’s financial responsibility, developed for this 
project. The parent checked one of five possible questions comparing this 
child to (а) siblings and (5) children in his school class. The two com- 
parisons were made for three characteristics : (a) thrift, (b) reliability, and 
(c) amount of money handled. Five points were given to a check of the "most 
responsible" answer, four points to "more," three points to "about the 
same," two points to "less," and one point to "least." Scores had a possible 
range from 6 to 30 points. Three points were automatically credited for 
sibling questions when there were no siblings. 

20. Parent's estimate of 
project. Questions and scori 
responsibility, 


child's work responsibility, developed for this 
ng were similar to those described for financial 
allowing for different adjectives. Parents 
of (a) home-chore reminders, (4) 
formed tasks, (c) the "redoing" of assigned ta 
from assigned chores, Parents also compared 
child to that of siblings and members of the child’ 
range of scores was from 6 to 30 points. 

21. Parent’s estimate of res 
described. 

22. Score on tests for money: 
test indicates that the parent a. 
portant in life. 


checking to see how well the child per- 


ponsibility: the sum of the two scores just 
"centered attitudes (9), A hi 


gh score on this 
greed with statements that m 


Опеу is very im- 


Six difference scores were obtained from the me. 
test and interview situations, Additionally, the 
of a week’s spending money were summed to f 


asures replicated in different 
three reports of the amount 
urnish a measure, 
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Both children and parents were asked questions about aspects of money ex- 
periences that lacked quantifiable answers. For some of these aspects, chi- 
square tests of differences were possible, as will be reported. 


E. RESULTS 


Tests of first hypothesis: There is no difference in financial knowledge and 
responsibility between children given an allowance and those not given an 
allowance. 

This hypothesis was given complete support by the findings for the matched 
pairs of this investigation, as is shown in Table 2. Mean scores for the 
allowance and nonallowance Ss did not differ on any of the 10 measures of 
financial knowledge and responsibility by analysis-of-variance tests. The 10 
measures included six tests standardized on other groups—Nos. 2, 3, 4, 5, 
9, and 10—as well as four estimates developed for this investigation—Nos. 1, 
6, 7, and 8. These results for samples matched in pertinent characteristics 
confirm the earlier finding of no difference by Marshall and Magruder (9). 
They also furnish strong evidence of inaccuracy for assumptions that children 
given allowances will learn more about money and show more responsible be- 
havior than children not given allowances. 

Slightly more than half of the allowance parents stated that they gave an 
allowance in order to help their child learn financial knowledge and responsi- 
bility, as is shown in Table 3. Neither their belief nor the practice contributed 
to such learning, as has been described. The reasons given by the remaining 45 
per cent of the allowance parents may be less socially acceptable (to adults 


who know of the recommendations), but these reasons suggest that giving an 


allowance may be a relatively easy or frictionless way to handle children’s 


spending money for many parents. 
nonallowance parents for the 
the child should request it are shown in 


t that nonallowance parents saw 


Reasons given by ir statements that they would 


or would not give an allowance if 


Table 4. In general, these reasons sugges 
no benefit in an allowance for their child. Most parents who would give an 


allowance stated that their child already had the knowledge and responsibility 


required to handle it wisely. Among the parents who would not give an al- 
ber gave an excuse the matching allowance parents 


adequate: that they lacked the income needed to 
en more parents (30 per cent) gave 
n allowance to be a poor learning ex- 


lowance, a large num 
would not have considered 
give an allowance to their child. Ev 
specific reasons why they considered а 
Perience for their child. 


The significant age and sex of child differences in scores indicated in Table 


P 
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г ТАВГЕ 3 
NUMBER AND PERCENTAGE OF 90 ALLOWANCE PARENTS CHECKING DIFFERENT REASONS 
FoR GIVING AN ALLOWANCE 


Reason Number Per cent 

1. To help child learn responsibility, the 

value of, or wise spending of money 50 55 
2. Child needs, deserves, or likes an allow- 

ance 13 14 
3. To give child freedom in spending money 12 13 
4. Just do it 8 9 
5. To help child learn to save 4 4 
6. Convenience 2 2 
7. To help child be like others 1 1 


TABLE 4 
NUMBER AND PERCENTAGE OF 90 NONALLOWANCE Parents WHo WoULD AND WoULD 
Nor GIVE AN ALLOWANCE IF Снир So REQUESTED, AND 
CHECKING DIFFERENT REASONS 


Decision and reasons Number Per cent 

1. Would give allowance if child so re- 

quested, because: 29 32 

а. Child could handle it 21 23 

b. Would help child be like others 3 3 

c. Don't know why 5 5 
2. Would not give allowance if child so 

requested, because: 

. Family income too low to afford it 20 22 

. Amount given is parents' decision ү: Е 


Child lacks experience in handling money 

. Couldn't meet variation in child's needs 5 5 
Tried it, and child wasted money 
Don't know why, or don't know of good 3 
reasons for an allowance 13 


тес ао р 


2 are in the directions found in reports of the standardization of the tests, 


with one exception. The exception is that the present study did not replicate 
the age difference between 11- and 12-year-olds on the coin test of knowledge 
of money use reported by Marshall and Magruder (9). This failure may re- 
late to the similarity in mental age of the 11- and 12-year-olds of these 
samples. In the triple interaction for the Lie Scale indicated in Table 2, 
allowance boys and nonallowance girls lacked the consistent decrease in 
number of lies that was found with each year of increasing age for allowance 


girls and nonallowance boys. 
Tests of second hypothesis: 

differ in other practices and in atti 

the problem of providing spending money 
Parents giving and not giving allowances 


Parents who give their children allowances 
tudes about money from parents who handle 
for their children in other ways. 

differed in several other money- 
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education practices. The mean scores on the quantifiable estimates of prac- 
tices, shown in Table 5, indicate the three differences that follow. 

1. Allowance parents provided their children with a wider variety of ex- 
periences in the use of money than nonallowance parents. Mean experience 
with money scores from both child and parent reports differed significantly for 
the matched pairs. This finding agrees with that reported by Marshall and 
Magruder (9). 

2. Allowance parents made the Purposes of spending money clearer to their 
children than nonallowance parents. There was more agreement on the specific 
classifications to be covered by spending money between allowance children 
and their parents than between nonallowance children and their parents. 
Allowance children also reported more spending classifications to be covered 
by their spending money than were reported by nonallowance children. This 
difference in the clarity of the purposes of spending money was not found 
for parent reports, however, as is indicated in Table 5. Parents of al- 
lowance boys listed more Classifications as age increased, parents of allow- 
ance girls and nonallowance boys listed fewer Classifications for 11-year-olds 
than for 10- or 12-year-olds, and parents of nonallowance girls listed more 
classifications for 11-year-olds than for the other two ages (the triple 
interaction). 


3. Nonallowance parents reported that their children received 
as much spending money in th 
no differences in the two child 


about half 
€ past week as allowance parents. There were 
reports of the past-week’s spending money or 
in any other reports about amounts of money received by the child. The 
difference in parent reports, than, may indicate a difference in belief or hope, 
rather than a difference in practice, 

One difference was significant in chi-square tests of 
and nonallowance children and р 
proportion of allowance children 
than the proportion of nonallow 
week by both child and parent 


the number of allowance 
arents reporting other specific practices. The 
earning money in the past week was larger 


ance children who earned money in the past 


| Toportion of children earning money 
away trom home, rather than at home. There was no difference by chi-square 


test in the number of allowance and nonallowance parents paying for work 
performed by the child at home. Slightly more than half the Parents in both 
groups made such Payment, as is shown in Table 7. 

These differences indicate that Parents 


: who gave an allowance differed in 
four other money-education practices ora 


ttitudes from parents who handled 
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TABLE 6 
NUMBER OF ALLOWANCE AND NONALLOWANCE CHILDREN AND PARENTS WHO STATED THE 
Снир Hap or Нар Nor EARNED MONEY IN THE PAST WEEK 


Significance of difference 


Statement Allowance Nonallowance by x? test 
Child report 

Yes 61 39 

No 29 51 001 
Parent report 

Yes 31 18 

No 59 72 .05 


ТАВІЕ 7 
NUMBER AND PERCENTAGE OF PARENTS OF 180 CHILDREN Wuo REPORTED OTHER 
SPECIFIC PRACTICES AND EXPERIENCES 


Practice or experience 


Number Per cent 
1. Ask child to tell how he spent money 
Yes 41 23 
No 139 Tk 
2. Child tells parent how he spent money as fre- 
quently as: 
Everyday 69 38 
Two or three times a week 25 14 
Once a week 47 26 
Once every two weeks or month 14 8 
Rarely or never 25 14 
3. If had larger family income, 
Would give more spending money to child 80 44 
Would not give more spending money to child 100 56 
4. Decisions on payment for child’s work at home 
based on: 
Number of jobs performed 19 11 
Kind of work 49 27 
Daily performance of work 32 19 
Not paid for work at home 80 44 
5. Persons deciding amount of Payment for work at 
home are: 
Mother and/or father 0 1 
Child 20 И 
Both child and parent 30 17 
Not paid for work at home 80 44 


the problem of providing spendin 


l g money in other ways, and so support the 
hypothesis. 


— 
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home and elsewhere. By chi-square tests, there were no differences in the 
number of parents in either group reporting the practices in the categories 
listed in Table 7. The majority of parents in both groups stated that they did 
not ask the child to tell how he spent his money, and that the child voluntarily 
told them how he spent money at least as frequently as once a week. Parents 
in both groups were almost equally split as to whether or not they would give 
the child more spending money if the family income were larger. 

Sex-of-child differences were found for all measures that included an esti- 
mate of the amount of money earned in the past year. Boys reported that they 
earned a mean of $46.36 in the past year, while for girls the mean amount 
earned was $23.46. Sex and age-of-child differences were not significant in 
chi-square tests for the categories listed in both Table 6 and Table 7. 


F. Discussion 


This investigation was a controlled, matched-group study conducted to test 
an earlier finding on an unselected sample that contradicted a widely published 
recommendation, The evidence from a wide variety of tests for the matched 
pairs of this investigation clearly demonstrates that children given allowances 
do not have more financial knowledge or show more responsible behavior than 
children not given allowances. Recommendations that allowances help children 
to gain financial knowledge and responsibility have been made for 25 years 
and, supposedly, have been "tested through widespread practice” during this 
period. Hence, this study not only demonstrates inaccuracy for the recommen- 
dation, but also implies that the casual reports used to justify the continuance 
of the recommendation were either biassed or inaccurate. 


The evidence of this study about opinions of parents suggests that the 


allowance recommendation did not reflect parents’ experience. Only a fourth 


of the parents of this study indicated a belief in the cause and effect of the 


recommendation. Half of the parents giving an allowance, and most of the 
lacked this belief. An inference possible from 


Parents not giving an allowance, з : 
enefits from specific methods of child 


these results is that casual reports of b 
guidance furnish inadequate bases for recommendations to practice these 
methods, 

Allowance and nonallowance parent 


Practices and attitudes, although their c 
knowledge and responsibility. It can be assumed, then, that these practices 


and attitudes were not those causing differences in children's financial knowl- 
*dge and responsibility. Analyses of parent differences were made to test the 
assumption that parents who follow the recommendations of parent educators 


s differed in several money-education 
hildren did not differ in financial 
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differ in other ways from parents of the same socioeconomic level who do not 
follow these recommendations. The evidence supported this assumption, and 
indicated it was not an important cause of differences in children’s behavior. 

Since the publication of the earlier study, advocates of the allowance rec- 
ommendation have suggested to the author that beneficial effects for giving 
children allowances appear in adolescent and adult years. The subjects of 
this and the earlier investigation were children aged seven to 12 years. The 
findings for these children, of course, cannot be generalized to the adolescent 
years. The inferences drawn in the Preceding paragraphs, 


however, suggest 
that research evidence should precede the advocacy 


of such a recommendation. 


G. SUMMARY 
Ninety children given allowances were matched with 90 children not given 
allowances on the bases of sex, age from 10 to 12 
status of the family, farm or nonfarm residence 
of siblings, and length of attendance at their school. Ss in both groups were 
distributed over a wide range of both IQ scores and socioeconomic status. 


Tests and interviews of both children and their parents furnished evidence 
that supported two ‘hypotheses. 


1. There is no difference in financi 
children given an allowance and tho 


years, JQ, socioeconomic 
, intactness of family, number 


al knowledge and responsibility between 


зе not given an allowance. (Allowance 
and nonallowance children did not differ in mean scores on any of the ten 


measures of financial knowledge and responsibility. ) 
2. Parents who give their children allowances differ in other practices 


parents who handle the problem of pro- 
Idren in other ways. 


н s 1 money, and (d) permitting or 
encouraging their children to earn ay from home. 'The two groups 


money-education practices and attitudes. 
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PARENTS’ ATTITUDES AND BEHAVIORS AND GRADE- 
SCHOOL CHILDREN’S ACADEMIC ACHIEVEMENTS* 


The Fels Research Institute for the Study of Human Development, 
Yellow Springs, Ohio 


Vaucun CRANDALL, RAcHEL Dewey, WALTER KATKOVSKY, 
AND ANNE PRESTON 


A. PROBLEM 


Since the time of Binet's pioneering attempts to predict children's academic 
achievements from their performances on intelligence tests, psychologists and 
educators have been concerned with factors producing individual differences 
in young children's scholastic attainments. Early research addressed to this 
question was primarily devoted to the role which general intellectual abilities 
played in academic performances. More recently, educational and child-de- 
velopment researchers have concerned themselves with factors other than 
ability which might also contribute to performance differences. Personality 
variables such as achievement motivation and anxiety have been brought into 
the picture. The achievement need has been the center of recent concerted 
research efforts by a number of investigators: e.g McClelland and his col- 
leagues (1, 6). So, too, has anxiety been used as a predictor variable for 
intellectual and academic performances: e.g. McCandless and Castaneda (5) ; 
Sarason, Davidson, Lighthall, Waite, and Ruebush (7): 

Research on determinants of such achievement performances has indicated 
that both ability and motivational variables are useful and necessary pre- 
dictors. Another broad, and basic, question still remains: What are the 
antecedents of differences in children's intellectual achievement motivations 
and performances? In other words, what environmental factors in children’s 
everyday experiences facilitate or impede the development of intellectual and 
academic competence? Many persons and situations influence a child’s person- 
ality development. Parents, teachers, siblings, and peers all interact with a 
child in the course of his daily experiences, and each of these individuals can 
be an important social reinforcer of the child’s behaviors. This is true whether 
the area of personality under consideration is the development of aggressive, 


dependent, affiliative, ог achievement behaviors. 


* Received in the Editorial Office on February 12, 1962. Copyright, 1964, by The 


Journal Press. 
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Concerning the development of achievement motivations and behaviors, 
it is apparent to the careful observer that most children have developed, by 
the time they enter grade school, fairly consistent differences in the values 
they attach to intellectual and academic achievements, in their expectations 
of success in these activities, in the standards they use to judge their efforts, 
and in the methods and strategies they employ in their attempts to attain 
achievement goals. What factors produce these differences? This is the general 
question to which this research is directed. The Present article describes one 
study of a larger research Project concerned with parents as identification 
models and reinforcers of young children's achievement behaviors. The in- 
vestigation explored relationships between Parents’ attitudes and behaviors and 
their early-grade-school-age children’s academic performances, 


B. METHODS 
1. Sample 

The sample was comprised of 120 Ss: 40 early-grade-school-age children, 
and their fathers and mothers. The child sample contained 20 boys and 20 
girls equally distributed in the second, third and fourth grades at the time 
the children were administered academic-achievement tests, The socioeco- 
nomic status of the families was assessed by Hollingshead’s Two Factor Index 
of Social Position (4). The proportions of families in Hollingshead’s social 
classifications 1 through V were 10, 30, 29, 31 and zero respectively, indi- 
cating that all but the lowest social classification was reasonably represented. 
Slightly more than one-half of the fathers and one-fourth of the mothers 
were college graduates. Table І presents information regarding the intellec- 
tual levels and academic-achievement test performances of the children. 
The children’s intellectual abilities were assessed with the Stanford-Binet 


Intelligence Test; their academic performances, with the California Achieve- 
ment Test? As indicated in Table 1, 


intellectually superior to national norms; al] but two had IQs above 100, 
and approximately three-fourths of the child 
standard deviation above the national average, The mean JQ of the group 
was 124. Intellectual abilities within the sample, however, varied appreciably. 
The children's /Qs ranged from 79 to 164, with a SD of 16. As might be 
expected from their intelligence-test Scores, the children's performances on 


administered the academic-achievement tests. 
n x who gave t -Bi 
Intelligence Tests to the children. : Е he Stanford-Binet 
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TABLE 1 
INTELLIGENCE AND ACADEMIC-ACHIEVEMENT-TEST PERFORMANCES OF THE CHILDREN 


Number of children 


Stanford-Binet JQ 


Below 100 2 
100-114 9 
115-129 13 
130-144 14 

2 


145 and over 
Reading age vs. chronological age 
RA less than CA 2 
RA 1-9 months beyond CA 7 
RA 10-19 months beyond CA 19 
RA 20-29 months beyond CA 5 
RA 30-39 months beyond CA + 
RA 40-49 months beyond CA 2 
Arithmetic age «s. chronological age 


AA less than CA 2 
AA. 1-9 months beyond CA 12 
AA. 10-19 months beyond CA 13 
AA. 20-29 months beyond CA A 


AA 30-39 months beyond CA 


the standard academic-achievement tests were generally above grade level. 


Only two of the children were reading below grade level, and only five were 
not performing at or above their grade level in arithmetic. 


2. Assessment of Parent Attitudes and Behaviors 

The parents were interviewed individually at the Fels Research Institute 
for the Study of Human Development. To prevent communication between 
parents, each set of parents was interviewed concurrently but separately.? 
'The interview sessions averaged from two-and-one-half to three hours, and 
were electronically recorded for subsequent interview analyses. Two interviews 
Were given each parent during the interview session. The first was concerned 
with the parent’s attitudes and reported behaviors toward his child’s every- 


"ipe s à | 
day achievement efforts. This interview covered four achievement areas, only 


one of which—the intellectual achievement area—is relevant to the present 
study. The second interview covered several general (nonspecific to achieve- 
ment) behaviors of the parents. These included parental affection, rejection 
and nurturance.* Copies of the parent interview schedules and rating scales 


may be obtained. 
eee 
3 The fathers were interviewed by the third-listed author; the mothers, by the 


fourth author. В А 
4 A fourth general parental-behavior variable—domi: 


Interview II for a study other than the present one, 


report, | 
5 Virginia Crandall, Fels Research Institute. 


nance—was also assessed in 
and is not discussed in this 
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3. First Interview 


Interview I obtained information regarding the following parental atti- 
tudinal and behavioral variables: 

4. The parent's attainment value for his child's intellectual performances. 
This referred to the degree of importance or value the parent attached to 
his child’s intellectual achievements, This rating assessed the intensity of the 
parent’s desire that his child show interest and participate in intellectual 
activities; and the value the parent placed on his child’s effort, persistence, 
and competence in these situations. 

Ф. The parent’s evaluation of his child's intellectual competence. ‘This 
variable was concernéd with the level of competence the parent felt his child 
characteristically demonstrated in intellectual activities, 

c. The parent’s satisfaction-dissatisfaction with his child's intellectual- 
achievement performances. Ratings of this variable focused on the amount of 
satisfaction vs. dissatisfaction the parent expressed regarding his child's intel- 
lectual-achievement performances. This rating was exclusively concerned 
with relevant parental feelings as these were expressed to the interviewer; 
the parent’s reported overt reactions (praise, criticism, etc.) to his child's 
efforts were not a part of the rating. 


intellectual experiences, and the parent 
Participate in intellectual- 
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f- The parent's participation with his child in intellectual-achievement 
activities. This variable pertained to the extent that the parent actively en- 
gaged in intellectual-achievement pursuits with his child. Both the frequency 
of parental Participation and the amount of personal involvement while so 
engaged constituted rating referents for this variable. 

g. Positive parental reactions. Here the frequency and intensity of the 
Parent’s positive reactions to his child’s intellectual-achievement behaviors 
were assessed. These included the degree to which the parent responded 
favorably to his child’s interest and participation in intellectual-achievement 
activities, as well as the parent's positive reactions to the effort and the com- 
Petence his child exhibited in these pursuits. Positive parental reactions 
might take the form of direct verbal approval or other less-direct symbols of, 
approbation, such as granting special privileges or giving rewards (e.g., 
money, gifts, etc.) for intellectual achievements. 

h. Negative parental reactions. This variable was concerned with the fre- 
quency and intensity of disapproval and criticism which the parent expressed 
to his child for any lack of interest, participation, effort and/or competence 


ш intellectual-achievement activities. 


4. Second Interview 


Interview II sampled the parents’ reported behaviors with their children 
which were nonspecific to the children’s intellectual-achievement perform- 
ances, but were aspects of parent-child interaction which might possibly 
influence (either directly or indirectly) children’s intellectual-achievement 
efforts. The variables rated were: 

4. Parental affection. This variable pertained to the amount of overt 
affection and acceptance which the parent reported expressing toward his 
child, 

b. Parental rejection. Here the raters focused on the degree that the parent 
directly expressed dissatisfaction with, was critical of, or punitive about, his 
child’s general personality attributes or characteristic behaviors. 

c. Parental nurturance. The behavioral referents for this rating were those 
relevent to the frequency and quality of emotional support and instrumental 


help given the child by the parent. 
5. Rating Procedures and Methods of Data Analysis 


The criterion rater for Parent Interview I rated all interviews of the 80 
Parents from typescripts of the interviews. Reliability raters rated 40 ran- 
domly picked father and mother interviews. All identifying information (e.g., 
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parent, child, and sibling names, etc.) was removed before the interview 
protocols were rated. Interview II was rated after the rater listened to the 
interview recordings.® It was felt that, while the data in Interview I was 
concerned with specific parental attitudes and behaviors which could be as- 
sessed from typescripts, Interview II data included important parental feelings 
and expressions which were less likely to be represented accurately in typed 
protocols. For example, in Interview II, two fathers (or mothers) might 
say that their children were “little hellions" in certain situations; yet one 
parent might mean (and convey) that he thoroughly disapproved of this be- 
havior, while a second parent might make the same statement, but indicate 


(through his intonation) that he actually approved of these behaviors on the 
part of his child. 


The children’s academic-achievement-test scores used in the study were 
achievement-ratio scores; the reading-achievement score for each child was 
his reading age divided by his chronological age, and his arithmetic score was 
obtained by dividing his arithmetic age by his chronological age. | 

Statistical analyses employed in the study were exclusively nonparametri¢ 
tests. The rank-difference correlation was used for all measures of association, 


and Wilcoxon’s Unpaired Replicates Test was employed for all assessments 
of differences (8). 


C. RESULTS AND Discussion 
1. Interrater Reliabilities 
The interrater reliability coefficients for Parent Interview I are presented 
in Table 2. The magnitude of rater concordance for these variables, with one 
noticeable exception (the mothers’ reported negative reactions), ranged from 
moderately acceptable to highly acceptable agreement. Interrater reliabilities 
of the mother interviews of Parent Interview 1] were, for the variables 0 
affection, rejection, and nurturance respectively, .87, .61 and .68. Correlations 
of interrater agreement for the same variables in the father interviews WeT° 


.76, .85 and .78. 


2. The Child Variables 


Relations between the children’s IQs and their scholastic-achievement-test 
performances were assessed. Intelligence-test scores correlated .57 and 59 


6 by criterion rater for Parent Inter 
raters for this interview were the thi 
ird a Ы 5 A he 
fourth author, for the father intervi c red Es ше; іча Шш! 
pee p шун; Нш ratings (made from 40 randomly selected 
respectively. 5) were done by the fourth author and the third author 
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INTERRA b coa 
Y TER RELIABILITIES FOR PARENT INTERVIEW I (PARENT ATTITUDES AND REPORTED 
EHAVIORs TOWARD THE CHILDREN'S INTELLECTUAL-ACHIEVEMENT EFFORTS) 


Parent variable Re. mothers Re. fathers 

Attainment value 

Evaluation of competence 2 k^ 
Satisfaction-dissatisfaction 85 96 
Achievement standards .63 ‘37 
Instigation 63 76 
Participation 70 Em 
Positive reactions 86 80 
Negative reactions 22 79 


with reading and arithmetic-achievement-test scores respectively for the girls, 
and .66 and .50 for the boys. These correlations are similar in magnitude to 
associations found in previous studies of children’s intelligence and their per- 
formances on standard academic-achievement tests. These data indicate, as 
have the results of previous investigations, that general intelligence is one 
major factor in children’s academic achievements. However, the fact that 
less than one-third of the variance was held in common by these sets of vari- 
ables (i.e, intelligence- and achievement-test performance) suggests that 
other factors may also be influential. Parents’ attitudes and behaviors influ- 
encing children's intellectual-achievement motivations and behaviors may 
account for some of this variance. 

General Parental Behaviors and Children’s 
Test Performances 


3. Relations Between 
Academic-A chievement- 

Associations between general parental behaviors (i.e., affection, rejection, 
and nurturance) and the children's reading- and arithmetic-test performances 
were evaluated separately by sex of parent and sex of child. Of the 24 cor- 
relations run, only three were significant beyond the .05 level of confidence 
according to Old's Tables (8). This is only slightly better than might be 
anticipated by chance. That the significant correlations obtained were probably 
not chance occurrences, however, is suggested by the fact that all significant 
to the mothers and their daughters. Girls who 
both less affectionate and less nurturant mothers 
ncy in that academic area; 


associations pertained only 
Were competent readers had 


than did the girls who demonstrated less proficie 
correlations between the girls reading-achievement-test scores and their 


mothers’ affection and nurturance were —.38 and —.43 respectively. In 
addition, girls who performed better on the arithmetic-achievement test had 
mothers who were also relatively low on nurturance; the Rho obtained was 


—.45, 
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Why should low maternal nurturance and affection seem to foster academic 
competence in the girls? Several possibilities are likely. First, the affectionate 
and nurturant mothers, by rewarding their daughters’ affection-seeking and 
dependent behaviors, may have “taught” these girls to expect such overtures 
to be more effective means of attaining personal security than behaviors re- 
quiring independent initiative and achievement striving. In contrast, girls who 
did not receive as much maternal affection and support, might have turned to 
other potential sources of satisfaction and security, such as achievement 
per se. Second, previous research has demonstrated that maternal nurturance 
fosters children’s dependence and impedes the development of independence 
and achievement behaviors (3, 9). Restrictions of learning experiences in 
independence and achievement in the more highly nurtured girls of the 
present study may have produced (a) fewer possibilities for developing inde- 
pendent problem-solving techniques to handle achievement situations, and 
(5) less confidence (and more anxiety) regarding abilities to do so. One final 
explanation for the negative relations obtained between maternal nurturance 
and affection and the girls’ academic achievements pertains to young girls’ 
attempted identification with, and emulation of, their mothers. All parents 
act as learning models for, as well as direct reinforcers of, their children’s 
behaviors. The mother who readily proffers love and help to her child may 
derive personal satisfaction from such maternal behaviors, and may serve as 


a model to her daughter to this effect. On the other hand, the mother who 
withholds affection or rejects her child’s help 


seeking may be less involved with the matern 
oriented. Consequently, her daughter is, 
an identification model, more likely 
behaviors, values and motivations, 
academic achievement situations. 


-secking and emotional support- 
al role and be more achievement- 
to the degree she uses her mother as 
to emulate her mother's achievement 
and to attempt to become competent in 


4. Relations Between Parents’ 
Children's Intellectual A 
Performances on 


Specific Attitudes and Behaviors Toward 
chievement Efforts and Children’s 
Standard Achievement Tests 

Data relevant to this portion of th 
and 4, The first four parent variab 
variables; the last four are behavio 
turn. 

а. Attitudinal variables. The attainment values the 
children’s intellectual competence w: 
academic-achievement-test performa 


€ study are summarized in Tables 3 
les listed in these tables are attitudinal 
ral variables. Each will be discussed in 


parents placed on their 
еге essentially unrelated to their children’s 


nces. In fact, the only significant correla- 
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TABLE 3 
PARENTS’ ATTITUDES AND ACTIONS AND CHILDREN’S READING ACHIEVEMENT* 
Mothers re. Fathers re. 
Parent variable Girls Boys Girls Boys 
Attainment value —.14 35 —38 .03 
Evaluations 44 48 -28 21 
Satisfaction-dissatisfaction 51 48 38 .23 
Standards 48 18 45 26 
Instigation —52 .18 —43 ` —.07 
Participation —10 06 —28 —25 
Positive reactions —11 .09 42 —A7 
Negative reactions —27 —48 —45 06 


* Italicized correlations are significant at or beyond the .05 level of confidence (one- 
tailed test). 


TABLE + 

Parents’ ATTITUDES AND ACTIONS AND CHILDREN'S ARITHMETIC ACHIEVEMENT* 

Mothers re. Fathers re. 
Parent variable Girls Boys Girls Boys 
Attainment value 17 23 —.26 —.05 
Evaluations 23 35 20 04 
Satisfaction-dissatisfaction 76 28 19 07 
Standards 50 00 —42 34 
Instigation —#2 05 —38 —31 
Participation 13 05 —.09 —55 
Positive reactions 44 .01 AL —49 
Negative reactions —.33 —.24 —4 —14 


* Italicized correlations are significant at or beyond the .05 level of confidence 


(one-tailed test). 
to this variable was an unanticipated negative 
ires that their daughters be intellectually 
adequately on the reading- 
ho were less concerned with 


tion of the eight pertaining 
one: fathers who expressed strong des 
competent had daughters who performed less 

achievement test than did daughters of fathers w 


their daughters’ intellectual activities and abilities. 
The mothers’ evaluations of their children’s general intellectual competence 


were associated with their children’s academic performances, but the evalua- 
tions of the fathers were not. Both the boys’ and girls’ reading-test per- 
formances were positively and significantly related to their mothers’ assess- 
ments of their general intellectual competence. The children's arithmetic-test 
performances were positively correlated with the mothers evaluations, though 
falling just short of statistical significance. In contrast, none of the fathers’ 
evaluations of their children was related to these children’s scholastic-achieve- 
ment, test-taking behaviors. This finding—that the mothers’ evaluation of 
their children’s general intellectual performances’ were similar to their 
children’s academic performances, while the fathers’ evaluations were not— 
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may have been due to the fact that mothers are usually home to receive the 
after-school reports from their children regarding their academic successes 
and failures, while most fathers are not. In addition, it is a common observa- 
tion that mothers far outnumber fathers in school situations where concrete 
information is provided regarding their children’s academic performances, 
(e.g., PTA meetings and parent-teacher conferences). Finally, it may be that 
fathers more frequently based their judgments of their children’s general 
intellectual competence on their intellectual performances observed in the home 
(e.g., efforts on puzzles, quiz games, etc.) than did the mothers. 

Consistent with the findings on evaluations was the fact that the mothers’ 
satisfactions and dissatisfactions with their children’s general intellectual- 
achievement efforts were also more often positively associated with the 
children’s achievement-test performances than were those of the fathers: three 
of the four significant correlations obtained pertained to the mothers’ ex- 
pressed satisfaction with the adequacy of their children’s intellectual-achieve- 
ment performances. 

Parental standards for the children’s general intellectual performances 
were unrelated to the children’s demonstrated competence on the academic- 
achievement tests with two exceptions. Both of these pertained to the standards 
the mothers held for their daughters. Mothers who set high standards for their 
daughters’ intellectual-achievement efforts, in contr 
standards were less demanding, had daughters who were more proficient on 
both the reading- and arithmetic-achievement tests. These correlations, as 
well as a number of those found in the tables which follow. 
inevitable problem inherent in most parent-child rese 
correlations are obtained between parent and child be 
be legitimate to assume the former cau 
opposite be true? The positive association of the mothers’ achievement stand- 
ards for their daughters and these girls’ academic-test performances may have 
been a function of the following: (а) high maternal achievement standards in- 
duced the girls to strive for, and become Proficient in, the academic areas under 
consideration, while low maternal standards produced the opposite effect; or 
(^) the mothers adjusted their intellectual-achievement standards for their 
daughters according to the girls’ demonstrated academic proficiences; or 
(c) the correlations obtained may be a function of both (a) and (b). 


aining correlations listed in Tables 3 and 
viors rather than parental attitudes. The 
their children toward intellectual-achieve- 
children’s achievement-test performances 


ast with mothers whose 


, illustrate an 
arch. When significant 
haviors, when might it 
sed the latter, and when might the 
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only for the girls. Girls who performed especially well on the tests had 
mothers and fathers who were less prone to encourage and push them toward 
intellectual activities than were parents of the less academically proficient 
girls. Regarding the parents’ participation with the children in intellectual 
activities, these parental behaviors bore little relation to the competence the 
children demonstrated on the academic-achievement tests. In only one instance 
—i.e., the fathers’ participation and their sons’ performances on the arithmetic- 
achievement test—was the correlation significant; fathers of boys who were 
especially competent in this area spent less time with their sons in intellectual 
activities than did the fathers of the less competent boys. There was, thus, no 
evidence in the present study that the amount of parental participation with 
children in intellectual activities per se had any positive impact on the chil- 
dren's academic achievements. The negative correlations obtained between 
parental instigation and participation and the children's achievement-test 
Performances suggest, though cannot prove, that these parental behaviors 
might be reactions to the children's efforts rather than antecedent and causal 
factors in these performances. It is possible, for example, that many parents of 
£rade-school-age children—when the child's academic efforts are competent 
ones— feel little need to encourage such endeavors or to spend additional time 
with the children in these pursuits. Conversely, parents of a child who per- 
forms relatively poorly in academic situations may become concerned with his 
ineptitude, and increase their instigational efforts and participation with him 
in intellectual-achievement activities. 

The two final antecedent variables of this study per 
reactions to the children’s intellectual-achievement behaviors as these pre- 
dicted the children’s academic-achievement-test performances. These variables, 
historically, have been the major focus of attention of researchers concerned 
with parent behaviors as determinants of children’s personality development. 
In the current investigation, an attempt was made to assess the reactions of 


the parents to their children’s intellectual-achievement efforts, and to relate 


these reactions to the levels of performance which the children evidenced on 


standard academic-achievement tests. The only finding indicating an influence 
of these parental behaviors on the children’s performance—if a causal relation- 
ship is assumed—was а cross-sex one; both positive and negative reactions of 
the fathers to their daughters’ intellectual efforts predicted their daughters’ 
academic proficiency. The mothers’ reactions, in contrast, were essentially 
unrelated to their daughters’ performances, while neither the fathers’ nor 
the mothers’ reported praise or criticism was predictive of their sons’ achieve- 
ment-test scores. In short, the only evidence that the parents’ direct rewards 


tained to parental 
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and punishments may have influenced their children’s academic performances 
occurred exclusively between fathers and their daughters. Girls who performed 
especially well on the reading-achievement test had fathers who more often 
praised and rewarded, and less often criticized and punished, their general 
intellectual-achievement behaviors. A similar relation obtained for the girls’ 
arithmetic performances, 


D. Sicniricant FINDINGS 


When the total pattern of significant correlations found in the current 
study is evaluated, the most striking finding is that the parents’ attitudes and 
behaviors (both general and specific) were associated with their daughters’ 
performances on the scholastic-achievement tests much more frequently than 
with those of their sons.-Of the 18 significant correlations obtained between 
the Parent Interviews I and II data and the children's demonstrated academic 
competence, only three pertained to the boys. Why should these differences 
obtain? One possibility for this finding is that grade-school-age boys may differ 
from girls in their susceptibility to adult influence. Two unpublished sets of 
data by the authors of this report support this idea. First, ratings of free- 
play behavior of another sample of children in the same age range as the 
current child sample revealed that the amount of the children's achievement 
efforts and the amount of their approval-seeking from adults were positively 
and significantly related for the girls (Rho = 46), but unrelated (Rho — 
the girls’ achievement strivings were di- 
ire for approval from adults, while the 


tion, the children were administered a speci 
lectual Achievement Responsibility 

designed to measure the extent a chi 
successes and failures to his own i 
product of the behaviors and reacti 
self-responsibility correlated positiv 
demic-achievement tests used in the 


Questionnaire. This questionnaire was 
Id attributes his intellectual-achievement 
nstrumental behaviors rather than as a 
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boys’ belief in self-responsibility and their reading- and arithmetic-achieve- 
ment-test performances were .49 and .36 respectively. For the girls, these cor- 
relations were —.16 and —.23. In summary, to the degree that boys’ 
achievement striving has been found to be unrelated to their approval-seeking 
from adults, and, to the degree that their academic proficiencies were associ- 
ated with their belief in self-responsibility, their achievement behaviors appeared 
to be more independent and autonomous of adult reactions than those of the 
girls, Because of this, parental attitudes and behaviors may have less impact 
on, and therefore be less predictive of, the academic performances of boys of 
this age than of girls. The findings of the current study are congruent with 
this possibility. It should be strongly emphasized, however, that this reasoning 
rests on several assumptions, as well as limited research data, and must await 
more definitive tests in future investigations. 


E. SUMMARY 


This study investigated relations between parents’ attitudes and behaviors 
toward their children's general intellectual-achievement efforts, and their 
children’s performances on standard academic-achievement tests. The sample 
Was comprised of 40 early-grade-school-age children and their fathers and 
mothers. The children were administered standard intelligence and scholastic- 
achievement tests. The parents were individually interviewed regarding their 
general parental behaviors (affection, rejection, nurturance), as well as their 
Specific attitudes and reactions to their children's everyday intellectual-achieve- 
ment efforts, 


The following results were obtained : 
1. Correlations between the children's JQ scores and their performances 


on the scholastic-achievement tests were of the same general magnitude found 
in most past research on children's intelligence and academic performances. 

2. General parental behaviors which significantly predicted the children's 
academic-test performances pertained solely to mothers and their daughters; 
mothers of academically competent girls were less affectionate and less 
Durturant toward their daughters than were the mothers of the girls who 
Were less proficient. 

3. Certain specific attitudes and behaviors of the parents toward their 
children’s intellectual-achievement behaviors were predictive of the children’s 
academic-test performances; others were not. First, neither the mothers’ nor 
fathers’ expressed values for the children’s intellectual experiences were posi- 
tively associated with the children’s observed performances. Second, both the 
mothers’ evaluations of, and satisfactions with, their children’s general in- 
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tellectual competence were positively related to these children’s actual aca- 
demic performances, while those of the fathers were not. Third, parental insti- 
gation and participation, when correlations were significant, were negatively 
associated with the children’s academic performances. Fourth, the positive 
and negative reactions of the parents to the children’s intellectual-achievement 
efforts were predictive of the children’s academic-achievement-test perform- 
ances for father-daughter combinations only; the more proficient girls had 
fathers who more often praised, and less often criticized, their everyday 
intellectual-achievement attempts than did the less academically competent 
girls. 

4. Many more significant relations obtained between the parents’ attitudes 
and behaviors and their daughters’ academic proficiency than occurred be- 
tween these parental attitudes and behaviors and the boys' performances. 
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WALTER KATKOVsKY, ANNE PRESTON, AND VAUGHN J. CRANDALL 


A. INTRODUCTION 


It is generally assumed that parents’ evaluations, aspirations and attitudes 
concerning their children are based, to some extent, on their feelings and 
attitudes about themselves. Little research on this topic has been reported, 
however. Considering the fact that many clinical and research psychologists 
accept parents’ statements about their children as reliable data, the study of 
the ways in which parents’ self-attitudes may influence their descriptions of 
their children seems warranted. 

n which parents’ thinking about themselves may 


There are many ways i 
f their children. A parent who ex- 


affect their perceptions and evaluations o 
Cels in a particular skill may project his superiority when evaluating his 
offspring, or he may tend to underestimate his child as a result of using his 
own skills as a yardstick. One parent may find the same inadequacies in 
his child which he feels regarding himself, while another parent with in- 
feriority feelings may perceive positive attributes in his child in order to 
knesses. Consequently, the exact nature of re- 
lations between parents’ self-attitudes and their perceptions and evaluations 
of their children is likely to be quite complex. The area under study, the 
constructs used to describe the parent and the child, and the measurement 
techniques employed may all influence the direction and extent of relationships 


found in a given investigation. 

Despite many possible differences, certain consistent trends might be ex- 
Pected between parents' self-attitudes and their descriptive statements about 
their children. First, it seems probable that a parent with a positive self-concept 


— 


* Received in the Editorial Office on Febr 


ournal Press эми 
i ak j s sd ification models 
l This study was a part of a larger project, "Parents as identifica dels and 


reinforcers of children's achievement development," and was partially supported 
by USPH Grant M-2238, Vaughn J. Crandall, Senior Investigator. 


67 


compensate for his own wea 


uary 12, 1962. Copyright, 1964, by The 


68 JOURNAL OF GENETIC PSYCHOLOGY 


will tend to describe his child in a more favorable manner than a parent who 
is critical of himself. The parent may reason that his own competence and 
positive attributes will result in the development of a “good” child or that 
hereditary or identification factors will lead to his child's being “a chip 
off the old block." The parent with a negative self-concept, on the other 
hand, may think that his own difficulties and inadequacies will cause prob- 
lems for his child, or he may view his child as an extension of his own 
personality with similar deficiencies. Another factor likely to influence the 
relationship between parent self-attitudes and parents’ descriptions of their 
children is the parent’s satisfaction or dissatisfaction with his life in general. 
The relatively content Parent is apt to approach any evaluation of his child 
with a more positive set than the dissatisfied parent. The parent who feels 
satisfied with his own life is apt to attach less significance to his child’s 
difficulties and deficiencies, while the parent who is dissatisfied with his 
life may be prone to judge his child more critically. 

Consistent with the above 
low but significant correlatio 


the higher the mother was 
rated in child-rearing anxiety, dissatisfaction with her current situation, and 
disagreement with her husband 
gressive the child was described by the mother Also 
self-esteem and esteem for her husband 
attributed to the child. 

A systematic study 


of relations between р 
of themselves and the 


arents’ attitudes and evaluations 
ir descriptions of thei 


r children might begin with the 


on a specific parameter 
of his child on the same p mstances, the question 
arises, will the parent desc ar or different from himself? 
The answer is likely to ature of the relationship between 
the parent and his child. The greater the 


at parent’s evaluation 
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his ewn personality characteristics with those of his child (such as the 
degree the parent fosters independence, the extent of his dominance or 
nurturant behaviors with his child, and the amount of time he spends inter- 
acting with his child). 

Because of the complexity of this area, the present investigation was an 
exploratory one in which an effort was made to determine relations between 
parents’ self-attitudes and their descriptions of their children specifically within 
the area of achievement. Parallel information was obtained from the parents 
on their own achievement and on their attitudes about their children’s achieve- 
ment behaviors. The concepts employed in the study and their definitions are 
Presented below: first, as they apply to the parent and, second, as they apply 
to the parent’s attitudes concerning his child’s achievement. 

Achievement Value: the degree of importance the parent places (a) on 
his ability to perform competently in an achievement area, and (b) on his 
child’s ability to perform competently. 

Expectancy: the level of competence at which the parent feels (а) that 
he characteristically is able to perform in an achievement area, and (b) that 
his child usually performs. à 

Minimal Standard: that level of competence on a scale of excellence be- 
low which the parent will feel dissatisfied and above which he will feel 
satisfied (а) with his own performance, and (b) with the performance of 
his child. я | 

Satisfaction-Dissatisfaction: the amount of satisfaction vs. dissatisfaction 
the parent feels regarding (a) his performance in an achievement area, and 
(b) his child's performance in that achievement area. 

Each of the above variables was assessed in four achievement areas. These 
areas were (а) intellectual achievement—activities which emphasize learn- 
ing, reasoning, memory and the use of symbols; (^) physical-skills achieve- 
Ment—activities which chiefly necessitate gross motor coordination; (c) 
artistic achievement-—activities which stress esthetic self-expression and 
esthetic discrimination; and (4) mechanical achievement—activities which 


Tequire fine motor coordination. 


B. METHOD 

ted of 40 families: 20 girls and 20 boys, and 
d girls were distributed equally 
ning of the study. The 
ms; the mean Stanford- 


The sample of the study consis 
each child's mother and father. The boys an i 
in the first, second and third grades at the begin: 


children were intellectually superior to national nor: A c 
Binet ТО of the child sample was 124 with an SD of 16. The families resided 
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in southwest Ohio, and the majority lived in villages with a population of 
less than 10,000. The sample was reasonably representative of the full range 
of socioeconomic levels according to Hollingshead’s Two Factor Index of 
Social Position (2), with only the lower class not represented. The educa- 
tional level of the parents and the vocational status of the fathers was higher 
than current national norms. Approximately one-half of the fathers and one- 
fourth of the mothers were college graduates; and approximately one-fourth 
of each had no college experience. Classification of fathers’ occupations into 
Hollingshead’s seven groups resulted in over twice as many falling into the 
three highest classes (executives, managers, administrative personnel; major 
and minor Professionals; and owners of businesses), as in the four lowest 
classes (clerical, sales, skilled and semiskilled workers, and small farmers). 
The mothers were about equally divided between those who were full-time 
housewives and those who had an outside occupation. Concerning the size of 


the families, over three-fourths of the children had at le 
one-half had two or more. 


found elsewhere (1). 


ast one sibling and 
À more complete description of the sample can be 


by one of the authors and all fathers by 
another. 


l. Interview 4 
Most of the questions in this 
concerning his child's achieve were presented in a semi- 
structured manner; C topics were covered, but the interviewers 
e ions, encourage elaboration of statements, and 

probe in order to obtain maxi 


1 aximum data. Each of the four achievement 
was discussed separately. Before Starting e 


view, the interviewer defined the achievem 


ake several ra 


areas 
ach of these sections of the inter- 
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the ratings, and so that he might cite specific incidents illustrating his de- 
cisions. Following this open-ended discussion, more-structured questions were 
asked designed to elicit additional data pertinent to the variables to be rated. 
The variables rated were these: The parent’s Attainment Value for his 
child was rated from his statements indicating his desire that his child demon- 
strate interest, effort, or competence in an achievement area. The parent’s 
Expectancy regarding the success of his child’s efforts was inferred from his 
discussion of his child’s competence in past achievement activities as well as 
from his expectations regarding the probable competence of his child in the 
near future. The parent’s Minimal Standards were rated from his direct 
Statements concerning the level of competence of his child’s performances 
which pleased and displeased him, as well as from his satisfaction or dis- 
satisfaction stated during the interview with given levels of competence 
demonstrated by the child. The parent’s Satisfaction-Dissatisfaction with his 
child’s achievement behaviors was assessed from the amount of pleasure or 
displeasure he expressed to the interviewer about his child’s interest, participa- 
tion, effort, and competence in an achievement area. This variable was not 
based on the parent’s reports as to how he reacted behaviorally to his child's 
achievement behaviors. 

Ratings of the 80 parent interviews of Interview A were made from 
typescripts by the author who had not participated in any of the interviewing. 
All identifying information dealing with the parent’s own achievement be- 
havior was deleted from the typescripts before the ratings were made. The 
ratings were done by achievement arca; all typescripts on one area were rated 
before the next area was read and rated. Interrater reliabilities were estab- 


lished with one author, who rated 20 randomly selected cases of the father 
who rated 20 of the mother interviews. 


interviews, and with another author, 
are reported in Table 1. 


Rank-difference correlations between the raters 
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TABLE 1 
INTERRATER RELIABILITIES OF PARENT INTERVIEWER А 
Parent variable Mothers Fathers 
Intellectual-achievement area 
Attainment value -50 80 
Expectancy -78 94 
Satisfaction-dissatisfaction 85 96 
Minimal standard 63 57 
Physical-skills-achievement arca 
Attainment value 73 :80 
Expectancy 94 84+ 
Satisfaction-dissatisfaction 87 89 
Minimal standard aa 7 
Artistic-achievement area 
Attainment value .83 .78 
Expectancy 58 86 
Satisfaction-dissatisfaction 80 88 
Minimal standard -60 86 
Mechanical-achievement area 
Attainment value 7) 81 
Expectancy 85 88 
Satisfaction-dissatisfaction 78 83 
Minimal standard 86 95 


Parent’s response to each interview question was scored separately, and the 
final rating for each variable in an achievement area was based on the 
composite of the scores given to responses on all questions pertaining to that 
variable. The rating variables for Interview B were the 


following: 
Attainment Value: This vari 


able was rated from the parent’s statements 
concerning (а) the reasons why he participated or would like to engage in 
an achievement activity, (b) the amount of time and effort he devoted to the 
activity in comparison with other interests and activities, (c) his ideal goals 
for competence in the activity, and (d) his statements regarding the im- 
portance of being competent in the achievement activity under discussion. 


from the parent's evaluative statements 
© account the complexity and difficulty of 
the tasks he reported performing in the achievement area. When the parent’s 


imal, he was asked how well he would antici- 


pate performing if he were to engage in additiona 


achievement area, 

Minimal Standard: This variable 
statements as to the level of competen 
him. Also, the parent’s minimal standa 


М activities representing the 
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dissatisfaction with specific levels of competence at which he had performed 
in the past. 

Satisfaction-Dissatisfaction: The parent’s statement of his feelings as well 
as other indications of positive and negative affect concerning his performances 
were referents for this rating. An average rating represented approximately 
equal feelings of satisfaction and dissatisfaction; an above average rating 
represented greater satisfaction than dissatisfaction; and a below average rat- 
ing, greater dissatisfaction than satisfaction. 

Following completion of each interview, the father-interviewer rated each 
of the father interviews, and the mother-interviewer rated each mother inter- 
view. "The interviews were recorded, and a reliability rater rated 20 randomly 

TABLE 2 
INTERRATER RELIABILITIES OF PARENT INTERVIEW B 
Mothers Fathers 


Parent variable 


Intellectual-achievement area 


Attainment value 96 87 
Expectancy 94 90 
Satisfaction-dissatisfaction $$ 63 

.91 .81 


Minimal standards 


Physical-skills-achievement area 
Attainment value 95 94 


Expectancy 84 -91 
Satisfaction-dissatisfaction 85 2 
83 . 


Minimal standards 
Artistic-achievement area 


Attainment value 36 E 
Expectancy эз % 
Satisfaction-dissatisfaction 35 $ 


inimal standards 
Mechanical-achievement area 


Attainment value 96 21 
xpectancy 94 ‚79 
Satisfaction-dissatisfaction 09 ee 


Minimal standards 


hile a second reliability rater rated 20 of the 


selected mother interviews, W 
3 Rank-order correlations of 


father interviews after listening to the recordings. 
interrater reliabilities are shown in Table 2. 


C. RESULTS AND DISCUSSION 
parents’ own achievement characteristics and their 


Relations between the : 
viors will be considered 


attitudes toward their children’s achievement beha 
__ 


xi Dr. Frances Lemcke was the reliabili 
Mrs. Marion Freeman was the reliability 


ty rater for the father interviews, and 
rater for the mother interviews. 
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separately for each achievement area of the study. Correlations were computed 
for the total group of mothers and their children, for the mothers of girls 
separately, and for the mothers of boys. Similarly, separate correlations were 
run between the total group of fathers and their children, for the fathers of 
girls separately, and for the fathers of boys. The Spearman rank-difference 
correlation was used for all measures of association. Two-tailed tests of 
significance were used in all analyses because of the exploratory nature of the 
study. 

Table 3 presents the correlations for the intellectual-achievement area. 
Only relations between the parents’ own values and standards and those 

TABLE 3 


PARENTS’ SELF-ATTITUDES AND THEIR ATTITUDES Toward THEIR 
CHILDREN’s INTELLECTUAL ACHIEVEMENTS 


Attitudes for For all 
Self-attitudes children For daughters For sons children 
Mothers 
(N = 20) (N = 20) (N = 40) 
Attainment value Attainment value Al .29 .36* 
Expectancy Expectancy —.04 25 11 
Minimal standard Minimal standard -30 41 .33* 
Satisfaction- Satisfaction- 
dissatisfaction dissatisfaction ‚18 22 AS 
Fathers 
(N = 20) (N = 20) (N = 40) 
Attainment value Attainment value .55* 17 ATI 
Expectancy Expectancy —.09 —.22 —.06 
Minimal standard Minimal standard 01 47* 47 
Satisfaction- 


Satisfaction- 
dissatisfaction 42 —34 .03 


* Significant at the .05 level (two-tailed). 
** Significant at the .01 level (two-tailed), 


dissatisfaction 


they held for their children Were statistically 


similarity in the parents’ attitudes about their ow 
tellectual activities pertained to the 


significant. The greatest 
n and their children’s in- 


a н їтрогїапсе (attainment value) they 
placed on intellectual achievement. The greater the value both mothers and 


fathers placed on intellectual achievement for themselves, the more they valued 
intellectual achievement for their offspring. It is interesting to note that when 
correlations were run separately for the boys and girls, the greatest similarity 
was found between the parents’ attainment values for themselves and those 
they held for their daughters, The importance the parents placed on in- 
tellectual competence for their daughters was closely tied to the values 
they held for themselves, whereas the importance they placed on intel- 
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lectual competence for their sons was more independent of their values for 
themselves. The findings were different concerning the relations between the 
minimal standards the parents set for themselves and those held for their 
children in intellectual activities. Here the tendency was for both the mothers 
and the fathers to set similar standards for their sons as they held for their 
own intellectual performance. Fathers, in particular, wanted their sons to 
perform as well as they would like to perform themselves. 

The variations in the correlations according to the sex of the children are 
of particular interest. The intellectual values the parents held for their 
daughters were more similar to their own than the values they held for their 
sons. Conversely, the standards the parents set for their sons’ intellectual 
performances were more like those they held for themselves than were the 
minimal standards they set for their daughters. These differences in parents’ 
attitudes toward the intellectual activities and performances of their children 
may reflect certain cultural stereotypes concerning young children’s intel- 
lectual-achievement activities. Frequently it is considered inappropriate for 
a grade-school boy to pursue intellectual activities with too great intensity, 
especially at an early age. For example, some parents believe that a young boy 
who neglects other more “masculine” activities in favor of schoolwork and 
solitary studying may develop into a “bookworm” or an “oddball.” Grade- 
school girls, on the other hand, often are expected to emphasize intellectual 
activities, and are less likely to be considered unusual for doing so. For this 
reason, parents who place a high degree of value on intellectual achievement 
for themselves may more readily consider this important for their young 
daughters than for their young sons. In the case of minimal standards, 
however, the parent who demands a high level of intellectual performance 
from himself may be more willing to accept less from a daughter than from 
à son. Since intellectual competence is associated with vocational success and 
the male role of breadwinner, parents with high intellectual standards for 
themselves are more likely to establish high standards for their sons than 


for their daughters. 

The least similarity between the 
achievements and those about thei 
found in the physical-skills area. On 


parents' attitudes concerning their own 
r children's achievement behaviors was 
ly one of the 24 correlations in this area, 
shown in Table 4, was significant ; i.e., fathers set similar standards for their 
children’s physical-achievement performances as for their own. 'There are 
several likely post hoc reasons for the lack of association between the parent 
and child variables in this area. First, the physical-skills-achievement experi- 
ences of children of early-grade-school age tend to involve very different skills 
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TABLE 4 


PARENTS' SELF-ATTITUDES AND THEIR ATTITUDES Toward THEIR 
CHILDREN’S PHYsICAL-SKILLS ACHIEVEMENT 


Attitudes for For all 
Self-attitudes children For daughters For sons children 
Mothers 
(N — 20) (N — 20) (N = 40) 
Attainment value Attainment value .02 —.07 47 
Expectancy Expectancy .05 42 .05 
Minimal standard Minimal standard —.33 22 —.04 
Satisfaction- Satisfaction- 
dissatisfaction dissatisfaction 07 8 46 
Fathers 
(N — 20) (М = 20) (N = 40) 
Attainment value Attainment value 04 43 2+ 
Expectancy Expectancy value 36 —.07 .01 
Minimal standard Minimal standard 01 -36 a5" 
Satisfaction- Satisfaction- 
dissatisfaction dissatisfaction —25 —.06 —.10 


* Significant at the .05 level (two-tailed). 


and activities from those of an adult—more so than is the с 
achievement areas, For example, the physical 
frequently consists of developing the basic coordination or skills associated 
with simple, gross motor activities such as riding a bicycle, skating, or playing 
an informal group game; whereas physical-skills achievement for an adult is 
more apt to involve skill in a complex activity or sport; e.g, bowling, swim- 
ming, golf, etc. A parent who places little value and sets low standards for 
athletic activities for himsel£ may still be highly concerned with his child's 
developing the basic, gross motor coordination associated with many children's 


activities, Conversely, another parent who eagerly strives to improve his 
bowling average, for example, may see his chi 


activities simply as play, rather th 


ase in other 
-skills activity of a young child 
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for himself or his children, may begin to attach significance to such activity 
for his child because of his child’s good physique or abundant energy. Thus 
it seems likely that such objective factors may play a more dominant part in 
Parents’ considerations of their children’s physical-skills achievement than 
Is true in the other achievement areas. Concerning the especially small corre- 
lations found between the mothers’ self-attitudes and the attitudes they held 
for their children’s physical-skills achievement, it may be that mothers are 
less involved with this achievement area than with others and, consequently, 
are less likely to interject their own values into their perceptions of, and 
attitudes about, their children’s behavior. 

In contrast with the physical-skills area, analyses of the artistic-achieve- 
ment data, shown in Table 5, resulted in many instances of significant 


TABLE 5 
SELF-ATTITUDES AND THEIR ATTITUDES Toward THEIR 


PARENTS’ 
CHILDREN'S ARTISTIC ACHIEVEMENTS 
2 Attitudes for For all 
Self-attitudes children For daughters For sons children 
Mothers " 
(N — 20) (N = 20) (N = 40) 
Attainment value Attainment value .54* 24 43** 
Expectancy Expectancy 40 .52* .47%% 
inimal standard Minimal standard 32 53 38° 
Satisfaction- Satisfaction- 
dissatisfaction dissatisfaction —.07 07 .03 
Fathers 
(N — 20) (N — 20) (N = 40) 
Attainment value Attainment value 40 .54% 47** 
Expectancy Expectancy 26 .57** дзее 
Minimal standard Minimal standard 07 .00 .08 
Satisfaction- Satisfaction- 
dissatisfaction dissatisfaction 35 39 .36* 


(two-tailed). 


* Significant at the .05 level 
Я ailed). 


** Significant at the .01 level (two-t 
ents’ self-attitudes and their attitudes toward the 
dren. Both fathers and mothers valued artistic 
achievement for their children to an extent comparable to the value they 
Placed on this type of achievement for themselves. In this case, the similar- 
ity of values was in a same-sex direction; ie. mothers transferred their 
values to their daughters, and fathers, to their sons. A number of the re- 
lations between the parents’ expectancies of success for themselves and their 
expectancies for their children’s artistic competence, particularly for their 
Sons, were also significant. Apparently, the parents may have felt that there 


Similarity between the par 
achievements of their chil 
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was a greater likelihood of their artistic ability, or the absence of this, in- 
fluencing their children than was the case concerning abilities in the other 
achievement areas. In part, the reason for this may lie in the assumption 
frequently made that artistic talent, or its absence, is primarily an inherited 
rather than a learned ability. Other significant correlations in the artistic- 
achievement area indicated that mothers tended to apply their own artistic 
standards to the artistic efforts of their offspring, while fathers did not. 
However, the fathers had similar feelings of satisfaction or dissatisfaction 
concerning the artistic efforts of their children as they did regarding their 
own artistic endeavors. 


Several interesting differences were found between the mothers’ and 
fathers’ tendencies to hold similar attitudes toward their children’s mech- 
anical achievement as they did toward their own. Correlations for this area 
are shown in Table 6. None of the relations between the mothers’ attain- 


TABLE 6 
PARENTS SELF-ATTITUDES AND THEIR ATTITUDES TowArpD THEIR 
CHILDREN'S MECHANICAL ACHIEVEMENTS 


Attitudes for For all 
Self-attitudes children For daughters For sons children 
Mothers 
(N = 20) (N = 20) (N = 40) 
Attainment value Attainment value 16 16 15 
Expectancy Expectancy —.07 .67** .36* 
Minimal standard Minimal standard 11 48* 27 
Satisfaction- Satisfaction- ` 
dissatisfaction dissatisfaction 45699 JJ19* .64** 
Fathers 


| (N=20) (у=20) (N = 40) 
Attainment value 


Attainment value .53* rs 
Expectancy Expectancy —42 33° 27 
Minimal standard Minimal standard 22 2 à 
Satisfaction- - Satisfaction- | = T 
dissatisfaction dissatisfaction .00 39 20 
* Significant at the .05 level ( 


two-tailed). 
(two-tailed). 


ment values and those they held for thei 
because women usually are not as personal 
ment as are men. The fathers, 
value mechanical achievement fo 


** Significant at the .01 level 


г offspring was significant, possibly 
ly involved with mechanical achieve- 
on the other hand, showed a tendency to 


r their children simil { А 
placed on such experiences for t sp hha aa 
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qe uu tM Sever anical achievement to their daughters more 
sons. Mothers indicated a Strong inclination to feel the same 
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about their children’s mechanical efforts as about their own. If a mother 
was pleased with her own mechanical achievements, she was likely to be 
pleased with her child’s mechanical work; and if she was displeased with 
her own proficiency in this area, she was very likely to be displeased with 
her child’s efforts. Mothers also transferred their own minimal standards in 
the mechanical area to their sons. Both mothers and fathers attributed 
mechanical competence to their sons in accord with their expectations for 
their own competence. However, their estimates of their own mechanical 
competence and their estimates of the mechanical competence of their daugh- 
ters were not related significantly. It may be that parents consider mech- 
anical skills and achievement chiefly as a masculine activity and, therefore, 
are more likely to describe and evaluate their sons’ mechanical ability and 
accomplishments similarly to their own skills than they do their daughters’. 
e of the correlations between the parents’ atti- 
tudes regarding their own achievements and their attitudes about their 
children’s achievements varied considerably depending on achievement area, 
the specific variables under consideration, and sex of the parent and the child. 


The variations and the complexity of the findings argue against overgener- 


ent self-attitudes and their attitudes 


In general, the magnitud 


alizing about similarities between par 
about their childrens’ achievement. At the same time, the significant correla- 
tions obtained do indicate that parents’ attitudes and evaluations of their 
children’s achievements often are closely associated with their ideas and 
feelings about their own achievement efforts and competence. Several specific 
trends are apparent. First, when achievement areas are compared, most of 
the significant relations are found to exist in the artistic and mechanical 
areas. This may be a function of the fact that performance in these areas 
is more difficult to evaluate, and standards of excellence tend to be more 
subjective than for intellectual and physical-skills competence. Consequently, 
objective criteria provide less of a guide for parents’ ideas of what they want 
and expect of their children’s artistic and mechanical efforts. The more ob- 
jective the information a parent has about his child’s behaviors in an achieve- 
ment area—as is likely to occur in the intellectual area from reports of school- 
work, and in the physical-skills area from comparing а child with his siblings 
and playmates—the more opportunity the parent has to base his thinking 
on realistic considerations, and the less likely he is to project his attitudes 
and evaluations of his own achievement behaviors onto his child. 

'The data indicate a second trend. The correlations generally were higher 
and significant in more instances between the parents attitudes concerning 
their own and their sons' achievement than between their attitudes for them- 
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selves and those held for their daughters. It is possible that this trend re- 
flected a greater overall concern on the part of the parents with the achieve- 
ments of the boys than with those of the girls. Tests of differences were 
computed between the parents’ attainment values for their sons and daughters 
using Wilcoxin’s Unpaired Replicates Test, and some support was found 
for the hypothesis that parents value achievement more for boys than for 
girls. In two of the four achievement areas, the attainment values held by 
the fathers were significantly higher for boys. Fathers placed greater value 
on achievement in physical-skills activities (.05 level of significance) and in 


mechanical activities (.01 level of significance) for their sons than for their 
daughters. Also, of the eight comparisons m 


with the trend for the parents’ attainm 
than for the girls. This exception w 
emphasis on artistic achievement fo 
This was not statistically significan 


Finally, a few trends concerning sex of the Parent and sex of the child 
were found. Mothers were more Prone to apply their own minimal stand- 
ards to the achievement efforts of their children than were fathers, while 
fathers more often held similar values for their children’s achievements as 
for their own. It is also interesting to note that fathers tended to project 
their feelings of satisfaction and dissatisfaction to their children’s achieve- 
ment in the artistic area, while mothers did so more frequently in the mech- 
anical area. If it is assumed that fathers generally are not as interested in 


artistic achievement as are mothers, and that mothers are less interested in 
mechanical achievement nd dissatisfactions are 


ade, only one was not consistent 
ent values to be higher for the boys 
as that mothers tended to place greater 


r their daughters than for their sons. 
t, however. 
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the child can or cannot do, while the parent who is not so involved in that 
type of achievement may lack the motivation to obtain such information. He, 
therefore, may think about his child’s efforts as he thinks about his own 
as a function of naive projection. In all probability the concordance of par- 
ents’ self-attitudes and their attitudes concerning their children may be 
fostered, at times, by a high degree of emotional involvement in an activity 
on the part of the parent, and, at other times, by a lack of involvement. 


D. SUMMARY 


Mothers and fathers of 40 early-grade-school children were interviewed 
about their attitudes concerning their children’s achievement behaviors in 
four achievement areas: intellectual, physical skills, artistic, and mechanical. 
The parents were also interviewed at a later time regarding their own 
achievement behaviors in these four areas. Correlations were computed be- 
tween the parents’ self-attitudes and their attitudes toward their children 
for four achievement variables: attainment value (or importance), ex- 
pectancy for performing competently, minimal achievement standards, and 
satisfaction-dissatisfaction with achievement efforts. Correlations were run 
separately by sex of parent and sex of child. The magnitude of correlations 
varied depending on the achievement area, the specific variables, and the 
sex of the parent and sex of the child. 

Major findings were: 

1. Both parents held values 
children, particularly their daughters, 
themselves. 

2. The least 
concerning their children’s achieve 
while most significant correlations 
anical areas. 

3. Mothers 
values and expectancies for s 

4. Concerning mechanical 


for the intellectual achievement of their 
similar to those which they held for 
similarity between parents' self-attitudes and their attitudes 
ment was in the area of physical skills, 
were obtained in the artistic and mech- 


and fathers showed strong tendencies to apply their own 
uccess to their offspring in artistic activities. 

achievement, the satisfaction or dissatisfaction 
mothers felt about their own efforts correlated with their feelings about 
their children's mechanical activities. Also, the mothers’ standards and ex- 
pectations for the success of their sons in mechanical activities were similar 
to the standards and expectations they held for themselves. ‘The value fathers 
placed on mechanical achievement for their children, especially for their 
daughters, corresponded with their own desires for success in the mechanical 


area. The fathers’ expectancies of success for their sons in mechanical activ- 
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ities correlated significantly with their own expectations for success in this 
area. 
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STABILITY OF SOCIOMETRIC STATUS IN TWO 
ADOLESCENT CLASS GROUPS* 
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© 
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City College, New York 


е Mortimer R. FEINBERG 


A. PROBLEM 


Acceptance by the classroom group is still one of the most important needs 
of children and adolescents. In one study of fifth graders (5), the researchers 
reported a low but definite correlation between sociometric choice of the 
group towards an individual and the individual’s appraisal of himself. Other 
investigators have hypothesized that the use of the choice process is an ex- 
pression of deep personality tendencies. The individual may seek those who 
facilitate his development, or others who immerse him deeper in self- 
defeatist attitudes. In the choice patterns, one often sees the expression of 
crucial aspects in personality functioning. 

| In view of the importance of social choice, it is highly desirable to under- 
stand the stability of such selection patterns, especially at the adolescent level. 


One study (6) demonstrated a high degree of constancy in friendship choices 


over a year period. However, there is still an important need to analyze data 


on the consistency of choices over varying time periods. 

The present study analyzed the consistency of choices in two different 
groups: one moderately large sample after five months, and another much 
smaller population followed up after two years. 

The present investigation was part of a larger researc 
author over the last 10 years (1, 2). 

B. SUBJECTS AND PROCEDURES 


h conducted by the 


The sample consisted of 298 boys, between the ages of 13 and 15, drawn 


from schools in New York City and its environs. 
Р The two schools represented were of different economic levels. However, 


for the purpose of this investigation, the time factor rather than the economic 


level will be given primary consideration. | 
; The sample from School A was drawn over a five-month period from 10 


different class groups. The smaller population over the larger time span 


* Received in the Editorial Office on February 21, 1962. Copyright, 1964, by The 
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TABLE 1 
POPULATION AND TIME INTERVAL BETWEEN FIRST AND SECOND SAMPLING 
Number of . 
School classes Time interval Population 
A 10 5 months 246 
B 2 2 years 52 


compared only two class sections. It should also be pointed out that the 
study was initiated in school A at the end of one term and was completed 
by the end of the following semester. 

A modified "buddy rating," or sociometric procedure, was used as the 
criterion of social acceptance. The pupils in each class were asked to list the 
four boys they would like to have sit next to them the following term, who 
in their opinion would make the most desirable friends, and also the four 
boys with whom they would feel uncomfortable, who gave them a feeling of 
annoyance or uneasiness in the classroom situation. The class groups in which 
this was accomplished approximated 30 boys. 


C. Data TREATMENT 


The students’ sociometric choices were scored in class groups by means of 
a chart developed for this purpose and used in the early studies. For each 
student the number of rejections was subtracted from the number of ac- 
ceptances. The difference, positive or negative, was divided by the number 
of individuals in the class and multipled by 100. The problem in this study 
Was to determine the consistency of acceptance-rejection scores without re- 
gard to whether they were high, middle, or low on the criterion of social 
acceptance. 

Within each school the coefficient of correlation was computed between 
every boy's acceptance-rejection Score at the beginning of the study and his 
score five months or two years later. Further, an index of stability was also 
determined for each school. 

The latter statistic compared the number of students in the same class 


when the sociometric data were first collected with the class composition 
after the five-month or the two-year time period. 


D. Кезит 
The five-month group was more stable (i.e., 


showed less change in class 
structure and evidenced less change in acceptanc 


e-rejection scores of individ- 
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uals). The correlation from the beginning to the end of the term is significant 
at less than the one per cent level. 

The two-year B group showed a greater shift in sociometric status. This is 
especially noteworthy because the composition of the class groups was still 


TABLE 2 
CORRELATION BETWEEN FivE-MoNTH AND TWo-YEAR SOCIOMETRIC SCORES 
Level of Index of 
School Correlation significance stability 
A 69 <.01 87 
B .22 > .05 65 


quite similar (Index of Stability, .65), even though two years had passed 
since the first sampling. The correlation is just barely significant at the five 


per cent level. 
E. Discussion 


There are some obvious limitations in the study. The concentration of the 
sample in the greater New York area possibly limits applications to other 
parts of the country. Moreover, even within this restricted population, 
certain environmental variables were uncontrolled. The subsamples, for ex- 
ample, were drawn from different economic levels, and are confined to boys 
within the 13-15 age bracket. Different results may be obtained at other age 
levels. In addition, the sample over two years was much smaller than the 


one used over five months. 


However, in spite of these 
guidelines to be deduced from t 


may reveal the following two maj 
1. There is a high degree of consistency in choice patterns among adoles- 


five-month span (i.e., from the end of one term through to 
f the following semester). Some shifts do occur, and 
rfect. Nevertheless, a fairly stable sociometric- 
hen a youngster travels through a term 


problems, there are still important research 
his study. A broad interpretation of our data 


or conclusions: 


cent boys over а 
almost the completion o 
the correlation is far from pert 
choice score does seem to obtain w 


with the same acceptors and rejectors. 
r, on the opposite side of the coin, it should be pointed out that 
› 


over time, can occur. Our sample covering the 
he data are provocative and suggestive. It appears 
if our results are substantiated by later studies, that signifi- 
ce pattern can develop, even with the same group of 
may be especially mercurial during 


2. Howeve 
shifts in popularity position, 
two-year period is small, but t 
highly possible, 
cant shifts in choi 
youngsters doing the selecting. Changes 
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the volatile adolescent period. What was important and desirable behavior in 
a 13-year-old may become a cause for rejection at 15. The reverse may also 
obtain. 

It is known that changes in popularity can and often do occur. However, 
they usually do not, according to our investigation, develop over a one-semester 
period. A more stimulating research question may revolve around the problem 
of whether it is possible by a change in classroom situation to shift an 
adolescent's position in a shorter period and thus avoid the “slings and 
arrows" of rejection. Can placing a youngster (of a low sociometric posi- 
tion) at the end of one term into a new group for the remainder of the 
year provide the opportunity to begin with a fresh slate? 

Psychologists need to pay more attention to the possible therapeutic 
effects involved in environmental change. This is particularly true at the 
early adolescent level, when acceptance among peers is so highly valued. 

Fiedler (3) points out the therapeutic effects of environmental modifica- 
tions. He believes that the person may change without benefit of psycho- 
therapy if . . . “the individual is able to get into a group where he could 
form a relationship in which he was accepted.” 


Our data seem to suggest that for the rejected child a change in class- 
room environment might well have therapeutic benefits, 


F. SUMMARY 


Social acceptance has long been considered an important tool for under- 
standing the individual as well as the class structure. However, few re- 
searchers have concentrated on determining the stability of peer choices. 


The present study, part of a larger research project, analyzed the social- 
acceptance scores of adolescents over two different time spans—five months, 
and two years. A modified “buddy rating” was used as the criterion of social 
acceptance. The class groups in which this procedure was accomplished con- 
tained approximately 30 students. The population consisted of 298 boys, 
between the ages of 13 and 15, attending schools in the greater New York 
area. 

The acceptance-rejection scores for each individual at the start and at the 
end of the five-month or two-year period were correlated within each of the 
two subsamples. Further, an index of stability was determined for each 
school. 

In relatively stable groups, few shifts in so 


, ciometric position occur after 
five months. However, there is a suggestion in 


a small sample that significant 
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changes in sociometric position even within similar class groups may develop 


after two years. 

Limitations of the research were outlined. However, certain broad generali- 
zations were suggested. Probably most important was the hypothesis con- 
cerning the possible therapeutic effect of environmental change, especially 
with rejected adolescents. Time by itself may modify friendship choices; how- 
ever, the process may be facilitated by shifting the classroom constellation. 
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LOW PROTEIN DIET AND EMOTIONALITY IN 
THE ALBINO RAT*! 


Developmental Research Unit of the National Institute for Personnel Research, CSIR., 
University of Natal 


J. J. Cowrzv амр К. D. GRIESEL 


A. INTRODUCTION AND PROBLEM 


The high incidence of malnutrition in the indigenous people of Africa, and 
more particularly the widespread protein malnutrition, may well affect the 
mental efficiency of a considerable section of the community. 

Mental manifestations accompany kwashiorkor, the most widespread of 
the protein-deficiency syndromes, and provide an aid in the diagnosis of the 
condition. The most marked of the mental symptoms is a mixture of apathy 
and irritability. 

Appreciating the difficulties of establishing adequate control in dietary 


studies of human subjects, we have endeavoured to explore the effects of 


low-protein diets on successive generations of white rats. 
First-filial-generation low-protein rats have been found to be retarded in 
growth and intelligence (5, 6), and in a second filial generation the low- 
protein diet was associated with a delay in both the emergence of motor 
activity and the response of the rats to auditory stimulation. The second 
generation was also retarded in intelligence, growth, and development (7). 
The present report describes observations made on the maternal behaviour 
of another parent generation of low-protein rats, and on the behaviour of their 
male offspring in tests of cage emergence, hoarding, and emotionality. Ob- 
servations on the weights of the adrenal glands and on blood-cell counts, in 


the filial generation, are also described. 


B. METHOD 


Observations on maternal behaviour were made on six control and eight 
low-protein female rats of a remote Wistar strain, The rats were housed 
individually in wire cages measuring 30 x 21x 21 cm. The experimental 
rats had been retained on the low-protein diet from the age of 35 days, while 


——_ 
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the control rats were fed the laboratory diet. These rats, which constitute a 
parent generation, were mated with normal males of the same strain at 100 
days of age. 

The litters were weaned at 35 days of age, the pups of the experimental 
group being retained on the low-protein diet. Twenty male low-protein 
rats and 20 male control rats were used in testing the first filial generation. 
Two male rats randomly selected from the two largest control litters, and 
four male low-protein rats, similarly selected from four of the largest ex- 
perimental litters, were not used in the study. 


Details of the composition of the low-protein and the control diets have 
been given elsewhere (5, 7). The composition of the low-protein diet was 
based on the work of Miller and Platt (14), who compounded a diet in which 
the foodstuffs, though of European origin, corresponded in amounts to a 
typical diet of a rural area in the Gambia. The protein content of the 
low-protein diet varied between 12.97-15.60 (mean, 14.49) per cent, and that 
of the normal laboratory diet between 20.1-21.5 (mean, 21.3) per cent. 
Except for a short period when hoarding behaviour was tested, the rats 
had unrestricted access to their diet and to water. 


C. PROCEDURE 


1. Maternal Behaviour of the Parent Generation 


Recordings were made three times a day as to whether the rat mothers 
were suckling their litters. The times for making the observations were 
selected at random from hourly intervals between 8 a.m. and 5 p.m. A litter 


was regarded as suckling if the majority of the pups were feeding from the 
mother. 


From the second day after birth, the turgor of the nipples of the mother 
was rated on a five-point scale. The ratings were made on the overall im- 
pression of turgor, and the procedure was repeated on every third day until 
the pups were 17 days of age. 

Each rat, when placed in the breeding cages some four or five days prior 
to littering, was given a piece of hessian cloth 


А : approximately six-inches square. 
Most rats readily tear the cloth into small pieces which are then used for nest 


building. The nests were rated on a five-point scale, a high score being given 
to those nests which were well insulated with high walls. Nest ratings were 
made on every third day from the second day after birth. In all, each nest 
was rated six times. 


The behaviour of the mother in retrieving her litter was recorded. Briefly, 
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the procedure adopted was as follows. It was noted whether the mother was 
with her litter and whether she was suckling them. The cage door was 
then opened, and the time taken for the mother to leave the litter was recorded. 
If the mother had not left her litter after 60 seconds, she was removed. A 
mother that was not with her litter was immediately removed on the opening 
of the cage door. The degree of difficulty experienced in removing the mother 
was rated, a high rating being given where the mother crouched at the back 
of the cage or attempted to escape, and a low rating where little difficulty was 
experienced in removing the mother. 

After removal of the litter, a platform measuring 45 X 20 cm. and with 
a wall one cm high was erected in front of the cage. The mother was placed 
on the platform, at the end remote from the cage, and the time taken to re- 
turn to the cage was recorded. Each pup was placed singly on the platform, 
and the time taken by the mother to retrieve the pup was noted. Finally, the 
type of activity (preening, drinking, eating, and exploring) displayed by the 
mother after the last of the pups had been retrieved was also recorded. 

The testing and observations on maternal behaviour were undertaken in 
the breeding room where temperatures were maintained between 26.5° and 
30° С, After weaning, the rats were kept in a constant temperature of 24? C. 


2. Testing the First Filial Generation 


At 73 days of age, the first-filial-generation male rats were tested on 
hoarding and cage emergence. A platform measuring 101.5 cm X 15 cm and 
with walls 15 cm high was placed in front of the cage. For both groups, food 
pellets of each diet were placed in equal numbers in a small food dish at the 
end of the platform away from the cage. The cage door was opened and the 
type and number of pellets hoarded by the rats after 20 minutes was recorded. 
A record was also kept of the number of rats that failed to emerge from their 
home cages in the first five minutes of each trial. The cages are normally 
arranged in rows of five and, by having an adjustable stand for the plat- 
forms to rest on, it was possible to test five rats simultaneously. 


Each rat was given five trials on the hoarding test. The first three trials 
and were not preceded by either food or water 


as administered three days after the first 
23 hours of water deprivation, though the 
prior to testing. 

ting on the fourth trial, the rats were de- 
en а further trial on 


were given on successive days 
deprivation, The fourth trial w 
three trials and was preceded by 
rats were allowed to drink freely 

Immediately following the tes 
prived of food for 40 hours, after which they were giv 


the hoarding test. 
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At 150 days of age, the same sample of rats was tested on Hall’s open- 
field test of emotionality. Five trials each of three-minute duration were given 
to the rats with a 1,100-watt, 240-volt, tungsten lamp suspended 84 cm 
above the open field. The open field was similar to that described by Hall (9). 
Fifty days later the test was again administered, though this time four 
150-watt, 220-volt lamps were suspended on a square frame at the same 
height above the field. A noise generator provided a “white-noise” spectrum 
which was amplified and fed to two loudspeakers (8” and 4^) mounted 
coaxially in the centre of the lamp frame. The intensity of the sound in the 
field was measured by using a General Radio Company Sound Level Meter 
(Type 759), and was found to be 97.0 db (ref. .0002 dynes/cm?) at the 
periphery of the field, and 106.2 db at the centre of the field. The mean 
intensity of the sound over the whole field was 100.4 db. In this second series 
the rats were given three trials in the open field, each trial of two-minutes 
duration. 

The number of times the rat defecated was noted, and the amount of 
ambulation was recorded on a prepared plan of the field for each trial. 

At 250 days of age a count of the red and white blood cells was taken. 
The blood sample was obtained by amputating the tip of the tail. Hayem’s 
solution was used as the diluting fluid for the red cells, and a two per cent 
acetic-acid solution for the white cells. Following the blood count, the rats 
were etherised, and the adrenal glands were removed and weighed. 


D. RESULTS 
1. Maternal Behaviour of the Parent Generation 


With the exception of the time taken by the mother to return to the nest 
and the ratings on nest building, there were no significant differences between 
the means scores of the low-protein rats and the control rats on the various 
aspects of maternal behaviour. 

The mean time taken by the low-protein mothers to return to the cage 


after being placed on the retrieving board was longer than that taken by 
the control mothers (7 = 2.26; p< 05), 


The mean score of the low-protein r 
that of the control rats (? = 3.56; p< 
low-protein rats were rated as more ins 


ats on nest building was higher than 
:01), indicating that the nests of the 
ulated than the control. 


2. First Filial Generation 


As the distribution of scores of the hoarding trials were skewed 
› 


; h all statis- 
tical comparisons were made using a two-tailed Mann-Whitney 


U test. 
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Over the five test trials, the low-protein rats hoarded fewer pellets than 
the control group (р < .002). The difference between the two groups was 
marked in the trial following on food deprivation (№ < .02), and closely 
approached the five per cent significance level in the trial following on water 
deprivation, and also in the first three hoarding trials. 

In all five trials, the number of low-protein rats hoarding pellets was 
lower than the number of control rats hoarding, but the difference was only 
significant in the trial following on food deprivation (y? = 4.44, df=1, 
b < .05). On grouping the first three trials, the chi-squared value GA 3°61, 
df =1) approaches the five per cent significance level (x? = 3.84, df = 1). 

Neither the experimental nor the control rats showed any significant 
preference for the low-protein as compared with the control pellets. The mean 
number of pellets of each kind hoarded by the two groups was not signifi- 
cantly different over the five trials. 

The number of rats emerging from their cages was greater in the con- 
trol group than in the low-protein group, the differences between the groups 
being significant in the second trial (х2 = 5.38, df=1, P< 05), in the 
trial following on water deprivation (y? = 6.42, df =1, p < .02), and in 
that following on food deprivation (x? = 9.64, df = 1, p< 01). 

"With successive trials the number of rats emerging from their home cages 
increased in both the low-protein and the control groups (Figure 1). The 


most marked differences between the groups occurred, however, after water 
al following on food deprivation. In the last trial, 


deprivation and the tri t 
f the low-protein rats 


90 per cent of the control rats and only 50 per cent o 
emerged from their cages in the five-minute observation period. 

Differences between the low-protein and the control rats on Hall's open-field 
test were marked. In the first five trials, the mean ambulatory score of the 
low-protein rats was less than that of the control rats (2 = 3.61, p< .001), 
while the mean number of boluses was greater in the low-protein group 
(t = 2.90, p < .01). Inner-circle activity in the open field was significantly 
less in the low-protein group (t = 2.56, p < .02). 

Noise was used in retesting the rats on the open field. The mean ambulatory 
score of the low-protein rats was significantly less than that of the control 
rats (2 3.21, p< 01), while the mean number of boluses was greater 
in the low-protein group (#= 2.02, p< 05). Inner-circle activity was 
significantly less in the low-protein group (#= 2.05, р < .05). i 
veight and adrenal weight was positive but 


Th ion between body v 
nde Ving ri 1 group (r=.27, p> Л) and the low- 


not significant in both the contro і 
protein group (r —.31, $ > .1). The difference in the mean adrenal weights 
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CacE-EMERGENCE or Low-PROTEIN AND CONTROL RATS 
between the two groups was very significant (2 = 4.907, p < .001), the 
mean weight of the adrenal glands of the low-protein rats being less than 
that of the control. 
The mean number of red blood corpuscles was greater in the low-protein 


group than in the control (? = 4.69, p< 001), though no significant dif- 
ferences between the two groups in the white blood cell count was found 


(t= 48, р> .6). 
E. DiscussioN 


In the absence of differences between the maternal behaviour of the 
low-protein and control groups, we should have attributed the behaviour 
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observed in the first generation entirely to prenatal factors or factors as- 
sociated with the quality or the quantity of the mothers’ milk. Having ob- 
served some differences in the maternal behaviour of the parent generation, 
however, we must recognise that the behaviour of the mothers towards their 
young may contribute to the results obtained in the first filial generation. 
Moreover, with successive generations retained on the low-protein diet, the 
change in maternal behaviour may become more pronounced. In a recent 
study, for example, we have observed an increase in the frequency with which 
first-generation low-protein rats suckle their young (7). A close interaction 
between the biological factors associated with the low-protein diet and the 
maternal behaviours of the mothers is visualised. 

In selecting hoarding and cage emergence for the testing of the first- 


ve were endeavouring to establish whether differences 


filial-generation rats, v 
in the early experience of the low-protein rats would be reflected in their be- 


haviour on these tests. The determinants of adult hoarding behaviour have 
not been clearly defined, but infant feeding frustration does appear to have 
some effect upon hoarding in the adult rat (2). The technique used for 
providing an index of hoarding required the rat to emerge from the cage 
and traverse the length of the runway in order to reach the pellets. Hoarding 
was thus dependent on cage emergence, and Hess (10) has shown that 
"shyness" or reluctance to leave the home cage is often associated with a 


failure to hoard. The smaller number of low-protein rats emerging from their 


home cages over all five trials of the hoarding test may well reflect on the 


greater shyness or timidity of this group. | | 
Food and water deprivation were followed by a marked increase in the 


number of control rats emerging from their home cages. The same increase 
was not apparent in the low-protein rats, and may indicate a difference in their 
capacity to adjust to such conditions. 2. 

The low-protein rats did not show any significant preference for the con- 
trol-diet pellets in the hoarding trials. The finding is in keeping with the 
work of Scott and Quint (18) who found that in the rat there was “no ap- 


Petite for protein as such." . 
Bindra and Thompson (3) and Hunt and Otis (12) have reported that 
emotional elimination, as observed in the modified open-field test, does not 
correlate significantly with timidity as measured by the time taken by rats 
to emerge from their cages and to reach food at the end of a runway. The 
timidity or shyness of the low-protein rats, and their greater emotionality, 
must therefore be regarded as separate traits, even if of common origin. 
The greater number of erythrocytes in the low-protein rats is in keeping 
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with the marked emotionality observed in the open-field test. Anderson and 
Anderson (1) have reported that the adrenal weights of male albino rats do 
not correlate significantly with scores of emotionality as measured by defeca- 
tion. In the present study, neither defecation nor ambulation in the open field 
showed any significant relationship to adrenal weights. 

The finding that the low-protein rats have smaller adrenals than the control 
rats is in keeping with the work of Sayers (17). Sayers reported that the 
low-protein rats had smaller adrenals than normal rats, and that they showed 
reduced cortical activity as indicated by the greater concentration of 
cholesterol. In an earlier study, Limson and Jackson (13) reported that rats 
retained on a low-protein diet had smaller adrenals than a control group, 
though the difference was not statistically significant. In the present study, 
the use of first-filial-generation rats may have provided conditions that 
accentuated adrenal atrophy. 

Possibly through its effect on adrenal atrophy, the low-protein diet may 
influence the activity of the central nervous system. Hoagland e£ al. (11) 
report a slowing of EEG activity in the rat following adrenalectomy, while 
Nelson (16), working on young African children, has reported that the 
dominant EEG frequencies of children with kwashiorkor are well below the 
range for normal African and American children of the same age. 

Rats on a low-protein diet are more prone to liver necrosis when kept under 
high temperature conditions (15). Naftalin also reports that these rats 
are more sluggish and drowsy in a high-temperature environment (70?-78?) 
than rats reared in cool conditions (609-65? F or 359.459 F). The high 
temperatures under which the first-generation rats were reared until wean- 
ing may have contributed to the greater timidit 
scores of the low-protein group. 


Seasonal changes in the incidence of kwashiorkor and other human malnu- 
tritional diseases involving a deficiency of protein have been reported, and 
associated with the availability of foodstuffs (4). Naftalin’s findings, and 
the results obtained with the first generation in the present study, would 
indicate that not only the availability of foodstuffs but also temperature 


may be a factor in the production of liver necrosis and other symptoms as- 
sociated with low-protein malnutrition. 


y and the lower ambulatory 


The question arises as to whether the previously observed differences in 
"intelligence" as measured by the Hebb-Williams test (5, 6, 7) are a product 
of the timidity and general emotionality observed in the present study. This is 
unlikely, as the Hebb-Williams test requires a long period of familiarisation 
and training, and this, together with the setting of a training criterion in 
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the test, is regarded as minimising the fear-producing qualities of the 
situation. Moreover, Das and Broadhurst (8) have shown that in rats 
selectively bred for high- and low-defecation scores in Hall's open-field test, 
emotional reactivity was orthogonal to scores on the Hebb-Williams test of 
intelligence. 

The marked differences observed between the first-filial-generation low- 
protein rats and the control rats in timidity, emotionality, and intelligence, 
together with the changes in the adrenal glands and in the number of red 
blood cells, are regarded as arising primarily from an accumulated protein 
deficiency incurred during the pre- and postnatal periods. The extent to 
which the observed differences in the maternal behaviour of the parent 
generation have contributed to the results cannot be ascertained from the 
study. 

While emotionality and timidity in low-protein rats have been defined and 
measured, it remains a matter for conjecture whether the emotionality 


observed in children with kwashiorkor is analagous. 


F. SUMMARY 


1. Parent-generation female rats were fed a low-protein diet from the 
age of 35 days. The maternal behavior of these rats was compared with 
normal controls with respect to their nest building, frequency of suckling, 
retrieving, reluctance to leave the nest, delay in returning to the home cage, 
and behaviour on returning to the litter. The litters of the parent generation 
were tested for emotionality, timidity, and hoarding. At 250 days of age, red 
and white blood cell counts were taken, and the adrenal glands were 
weighed, 

2. In the parent generation, the nests of the low-protein rats were rated 
as more insulated than those of the control. The time delay in returning to 
the home cage was longer in the low-protein rats. No other significant differ- 


ences in maternal behaviour were observed. 
3. First-filial-generation rats were more emotional, 


hoarded less than comparable control rats. 
4. The adrenal glands of the first-filial-generation low-protein rats were 
r of erythrocytes was greater in the low-protein group 


more timid, and 


lighter, and the numbe 
than in the control group. 

5. The marked differences in behaviour between the lo 
control rats of the first filial generation are attributed 


effects of the low-protein diet. 
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THE CONTROL OF BEHAVIOR OUTPUT AS RELATED TO 
THE CONCEPT OF ACTIVATION*! 


University of Missouri School of Medicine 


Jacos О. SINES, JAMES ADKINS, AND CHARLES CLEELAND 


A. PRODUCTION 


The concept of “activation” in relation to behavioral efficiency or to the 
rate of behavior output has been reviewed recently by Malmo (2). His treat- 
ment of the concept suggests that rate of behavior output may be considered 
to depend in part upon activation level which is present in the responding 
organism during the period of response production. Thus, Malmo reasons that 
both high and low levels of activation will be related to less than optimal 


levels of performance. 

Heistad (1) has presented data concerning the effects of chlorpromazine 
and electroconvulsive shock (ECS) on a conditioned emotional response 
(CER). ECS and chlorpromazine were shown to disrupt the CER. Hei- 
stad views the response level in a given situation (in his report, an emotional 
response) to be a function of the total stimulus complex. That is, a response 
learned in the presence of one stimulus complex will have a lower proba- 
bility of being evoked in the presence of a second stimulus complex which 
differs from that under which the response was acquired. Of special interest 
here is Heistad’s emphasis regarding the internal physiological state as an 
integral and important part of the stimulus complex to which responses are 
learned. 
n conditions both an activation hypothesis and Heistad’s more 
d to similar predictions. An example of 
this would be as follows: When an $ is trained to respond at a certain rate in 
en stimulus complex, part of which is a moderate level of 
by heart rate, that $ will respond differ- 
ditions, a part of which different 


Under certai 
conventional point of view would lea 


the presence of a giv 
activation as indicated, for instance, 
ently (at a lower rate) under different con 
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conditions is a higher or lower level of activation. Under such conditions 
the same prediction would be entirely consistent with both Malmo’s position 
as well as with that elaborated by Heistad. 

There are other conditions, however, under which such agreement is not 
found between the two theoretical positions. Consider now the case in which 
an $ is trained to respond in the presence of a stimulus complex, part of 
which is a low (or high) level of activation, and is later tested under condi- 
tions which are similar except that at the time of the test the S’s level of 
activation is neither high nor low, but is moderate (between the high and 
low levels). Further, consider that the S is trained in the presence of a low 
level of activation, and tested, not under a moderate level of activation, 
but while highly activated. 

Following a stimulus-complex line-of-reasoning, one would predict that an 
8 trained in the presence of a low level of activation would perform less 
well in the presence of a different stimulus complex, in this case consisting 
in part of a moderate degree of activation. Further, the Ss would respond 
even less adequately under conditions involving a high level of activation, 
reflecting the even greater dissimilarity between the stimulus conditions which 
obtained at the time of training and at the time of testing. 

An activation framework would not lead one to these same predictions. 
Rather, when tested under a moderate level of activation, the § trained under 
a low level of activation would be predicted to respond better, more rapidly, 
or more efficiently than during his training period. In addition, the same 8, 
when tested under a high level of activation, would be predicted to respond 


in a manner more similar to his behavior during training than to his be- 
havior under a moderate level of activation. 


B. METHOD 

Eleven naive male Holtzman Sprague-Dawley albino rats between 60 
and 70 days of age at the start of the study were used. 

All animals were placed on a 23-hour food-deprivation schedule. Six of the 
animals (Group I) received a .1-сс intraperitoneal injection of saline on al- 
ternate days. On each injection day and immediately following the injection 
these Ss were placed in a Skinner box for five minutes where bar pressing 
was 100 per cent rewarded with food. The remaining five Ss (Group II) were 
each given an intraperitoneal injection of 2.5 mg/kg of chlorpromazine in a 
.1-сс saline solution just prior to being placed in the Skinner box. 

When the average response rate for both groups appeared to have reached 
asymptotic levels, the contents of the injections were changed. The animals 
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trained under saline were given 2.5 mg/kg of chlorpromazine, and the Ss 
trained under chlorpromazine received 0.1 cc of saline. 

On the following two running days all Ss were run under the conditions 
which prevailed during their training. 

Animals in both groups were then injected with .02 mg/kg of epinephrine 
immediately prior to being placed in the Skinner box. The following running 
day all animals were injected with the solutions they had received during 
their original training. 

In addition, the response rates following 0.2 mg/kg and 0.4 mg/kg of 
epinephrine were determined on the next two consecutive running days. 


C. RESULTS 
Mean bar-pressing rates for the two groups of animals on each day's run 


are plotted in Figure 1. 
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The mean number of bar presses for the two groups were significantly 
different from each other on all days on which one group received saline 
and the other chlorpromazine. 

On day 13, when the injection contents were changed, the mean response 
rate of Group I dropped to a significantly lower level (p = .02). The average 
response rate for Group II increased significantly, however (p = .01). 

On day 16 the administration of .02 mg/kg of epinephrine did not produce 
a significant decrement in bar pressing in Group I, although there was an 
observable reduction in the mean value. The injection of animals in Group II 
with .02 mg/kg of epinephrine was followed by a highly significant increase 
over their training level of bar pressing (5 = .01). 

On day 18, following .2 mg/kg of epinephrine, there was a slight decrease 
in the average bar pressing in Group I (p = -10) and a significant increase 
over training level of bar pressing in Group II (2 = .02). 

On day 19, when all subjects were given .12-cc intraperitoneal injections 
of 0.4 mg/kg of epinephrine, the average response rates of the two groups 
were not significantly different from each other, Furthermore, they were not 
significantly different from the general level reached by Group II while under 
chlorpromazine. They were, nevertheless, both significantly lower than the 
level reached by Group I under saline (p = 01). 


D. Discussion 


All of the results obtained from Group I in this study could reasonably 
be predicted if one were to work from either an activation hypothesis or stim- 
ulus-complex notion. 

The stimulus complex to which Group I was exposed during training was 
changed in part when, on day 13, those animals received chlorpromazine in- 
stead of the usual saline. The internal state which is assumed to be part of the 


total stimulus situation was also modified when, on day 19, 0.4 mg/kg of 
epinephrine was substituted for the saline. 


Similarly, 0.2 mg/kg of epinephrine produced 
of the animals in Group I, thus also leading to a 

These Group I data, however, are equally co 
which follow from Malmo's discussion of the con 
been presented elsewhere (3) which indicate tha 
significantly reduces heart rate 
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cants of relatively high and low levels of activation respectively. Thus, the 
lowered number of bar presses in Group I in response to both 2.5 mg/kg of 
chlorpromazine and 0.4 mg/kg of epinephrine are consistent with the pre- 
dicted effects of higher-than-optimal and lower-than-optimal activation levels 
respectively. 

The performance of the Group II animals, however, was not consistent 
with both theoretical positions. 

In the case of the Group II animals, performance improved when saline 
was substituted for 2.5 mg/kg of chlorpromazine. Thus, the change in stim- 
ulus complex resulting from the change in the internal state of the animals 
did not produce a decrease in behavioral efficiency or output, as should be 
expected from a stimulus-complex frame of reference. 

Furthermore, Group II performance was not changed in response to 0.4 
mg/kg of epinephrine, and it improved following 0.2 mg/kg of epinephrine. 
Certainly, the changes in internal state which occur following the adminis- 
tration of 0.4 mg/kg of epinephrine to Ss which have previously learned to 
respond in the presence of the effects of 2.5 mg/kg of chlorpromazine should 
be sufficiently great to reflect the importance of the internal state as part of 
the stimulus complex. 

The data from Group II would seem to offer strong support for an activa- 
tion hypothesis. 

These results are clearly predictable from an activation framework if one 


physiological effects of the doses of epine- 


accepts the proposition that the í 
which are 


phrine and chlorpromazine employed result in levels of activation ich. 
opposite but functionally equidistant from the "optimal" level of activation. 

Now the results obtained on days 16 (.02 mg/kg of epinephrine) and 18 
(0.2 mg/kg of epinephrine) can be seen to be consistent with an activation 
hypothesis while they are incompatible with a stimulus-complex formulation. 
If one conceptualizes the inverted U-shaped relationship which is said by 
Malmo to obtain between level of activation and behavior output, the minor 
doses of epinephrine can be viewed as producing levels of activation which 
are intermediate between the saline condition and the 0.4-mg/kg epinephrine 
condition. Thus, they would be expected to be associated with slightly lower 
response rates for the Group I animals. Similarly, the minor doses of epine- 
phrine resulted in levels of activation which were closer (absolute distance, 
direction ignored) to optimal than the training condition for the Group п 
2 mg/kg of epinephrine were associated with 


animals, In Group I, .02 and .2 mg ] 
response rates higher than those which were observed under chlorpromazine. 
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E. SUMMARY 


Rats were trained to press a bar for food reward in a Skinner box immedi- 
ately following an intraperitoneal injection of either 0.1 cc of physiological 
saline (Group I) or 2.5 mg/kg of chlorpromazine (Group II). The reversal 
of the contents of the injections was followed by a significant reduction in 
response rate in Group I, and a significant increase in response rate in Group 
II. When 0.4 mg/kg of epinephrine was administered to both groups of ani- 
mals, those in Group I responded at a significantly lower rate than they had 
under saline and Ss in Group II continued to respond at the same rate they 
had shown under chlorpromazine. Lesser doses of epinephrine produced decre- 
ments in the response rates in Group II animals. 

"These data were offered as additional support for an activation hypothesis 
which holds that the relationship between behavior output and level of physi- 
ological activation or arousal is an inverted U-shaped function. 
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PARENTS’ ACHIEVEMENT ATTITUDES AND THEIR 
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A. INTRODUCTION 


In most instances in which parents are subjects in psychological research, 
the purpose of investigation is to study ways in which they influence their 
children. Sometimes this is done by examining the effects of parents’ actions 
on the behavior of their children, and sometimes by exploring general rela- 
tions between parents’ attitudes, values or personality characteristics and 
child behavior. Several recent studies, in contrast, have concentrated on par- 
ents themselves, and sought to elucidate relationships between parents’ per- 
sonality characteristics and their philosophy of child rearing or their behavior 
with their children without also investigating the impact of these attitudes 


or behaviors on their offspring. This emphasis on parents per se scems desir- 
alue it may have in helping to understand the ways 
since it also offers an oppor- 
aracteristics of adults are ex- 


able, apart from the v 
parents feel and behave toward their children, 
tunity to determine how general personality ch 
pressed in specific actions. 

Studies dealing with relations between parents’ characteristics and their 
approaches to their children have usually employed broad personality variables 
or predictor variables. Several studies, for example, have investigated parents’ 
authoritarian and ethnocentric attitudes and the association of these with 
child-rearing attitudes (4, 6, 8). In addition, needs of adults for achieve- 
ment, aggression, nurturance, affiliation, dominance, and autonomy have also 
been correlated with their child-rearing attitudes and parental behaviors 
(1, 2, 8). The present study deals with relations between the attitudes of 
parents and their reported behaviors with their children in respect to one 
specific need system—the need for achievement. As part of a larger project 


* Received in the Editorial Office on March 5, 1962. Copyright, 1964, by The 


Journal Press. 
1 This study was conducted while all of the authors were members of the staff 


at th ch Institute for the Study of Human Development, and was sup- 
ported е ant by USPH Grant M-2238, Vaughn J. Crandall, Senior Investigator. 
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investigating the influences of parents as identification models and as social 
reinforcers of children’s achievement development, this study focuses on the 
degree to which the attitudes of Parents concerning their own achievement 
efforts are expressed in their actions with their children in everyday achieve- 
ment situations. In this investigation, achievement activities were subdivided 
into four areas in terms of the nature of the behaviors involved. The four 
areas were (a) intellectual achievement—activities which emphasize learning, 
reasoning, memory and the use of symbols (e.g., reading, taking courses, dis- 
cussions of current events and other intellectual subjects) ; (5) physical-skills 
achievement—activities such as athletic games and sports which chiefly neces- 
sitate gross motor coordination (e.g., bowling, golf, swimming, skating) ; (c) 
artistic achievement—activities which stress esthetic self-expression and esthetic 
discriminations (e.g., music, art, and dramatics); (d) mechanical achieve- 
ment—activities which require fine motor coordination and the use of tools, 
machines, etc. 

B. Метнор 

1. Subjects 


The sample consisted of 40 pairs of parents of early-grade-school-age chil- 
dren; 20 of the children were boys and 20 were girls. The families resided in 
southwest Ohio, and the majority lived in villages with populations of less 
than 10,000. As assessed by Hollingshead's Two Factor Index of Social 
Position (8), the socioeconomic levels of these families represented all classes 
except the lower-lower class. The educational backgrounds of both parents 
and the vocational status of the fathers were higher than current national 
norms. Approximately one-half of the fathers and one-fourth of the mothers 
were college graduates. The mothers were about equally divided between 
those who were full-time housewives and those who had some full- or part- 
time outside occupation. The children of the study were distributed equally 
in the first, second, and third grades at the beginning of the study. These 


children were intellectually superior to national norms; their mean Stanford- 
Binet ТО was 124, with an SD of 16. 


2. Assessment Procedures 

The parents were interviewed on two sep 
possible communication between husband and 
seen simultaneously, but Separately, 
second author of the study, and 
which dealt with the parent's а 


arate occasions. To eliminate 
wife, each set of Parents was 
All mothers were interviewed by the 
all fathers by the first author, Interview A, 
ttitudes and behavior concerning his child’s 
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achievements, was conducted during the initial ‘meeting; and Interview B, 
which focused on the parent’s own achievement needs and behaviors, was con- 
ducted approximately one year later. During Interview A, each parent was 
also administered a questionnaire pertaining to his characteristic reactions to 
his child’s achievement performances. 

Interview A was a semistructured interview covering two broad topics: 
first, the parent’s attitudes regarding his child’s achievement efforts and, 
second, the parent's reported behavior with his child in a variety of achieve- 
ment situations. Only data on the latter, as these relate to the parent’s own 
achievement needs and attitudes, will be considered in this paper. Other 
studies of the current project assessing relations between parents’ attitudes 
and behaviors and children’s achievement propensities have been reported 
elsewhere (3, 7). In the current investigation, the four achievement areas 
(intellectual, physical skills, artistic, and mechanical) were discussed sepa- 
rately with the parent after the interviewer defined the achievement area 
under consideration. Data were obtained in Interview A relevant to the 
parent’s behavior with his child in achievement situations for two parent- 
behavior variables, participation and instigation. Data for the third parent 
variable, total reactivity, were obtained by the questionnaire mentioned earlier. 

The variable Parental Participation referred to the extent the parent was 
active with his child in experiences in each achievement area, This variable 
included the frequency of the parent's participation, the regularity with which 
it occurred, and the parent’s personal involvement during participation. 
Parental Instigation focused on the parent’s attempts to foster his child's 
interest and participation in an achievement area. This variable was based 
on the frequency and intensity of the parent's reported efforts to increase his 
child's interest and competence. Some examples of parental instigation are 
(a) the parent arranging for his child to receive lessons in an achievement 
activity; (b) the parent explaining to his child the value of developing a 
particular achievement skill; and (c) the parent encouraging or demanding 
that his child participate, practice, or show interest in an achievement activity. 
Parental reactions of praise and criticism following the child’s achievement 
ting referents for this variable unless they indicated 
arent further to promote the activity in which 
d criticism were referents for the third 


performances were not ra 
an intent on the part of the p 


the child was engaged. (Praise and cr | 
parent-behavior variable, Total Reactivity, which follows.) 


A multiple-choice questionnaire was designed to assess the parent’s reported 
reactions to his child’s achievement behaviors. Each item of this questionnaire 
described a typical situation in which a parent might make an evaluative 
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response to his child’s achievement performance. The description of the 
situation was followed by a number of alternatives from which the parent was 
asked to select the two which were most typical of his responses to his child 
in situations similar to each of those described. The number of alternatives 
to each item included two or three reactions of a positive nature (ez. “I 
told him he did a good job” and “I told him I was very pleased and ex- 
pressed affection to him”), and two or three negative ones (e.g., “ I told 
him he still needs to work a little harder” and “I told him he didn’t do very 
well”). In addition, each item had one alternative which described a neutral 
reaction or nonreaction on the part of the parent (e.g., "I didn't say any- 
thing about it" or "I ignored it"). The questionnaire included 12 items 
(situations) for each of the four achievement areas under investigation. For 
purposes of the present study, the questionnaire responses were used to 
determine the Total Reactivity of the parent to his child's achievement efforts 
in each achievement area. The parent's score for this variable was obtained 
by adding the total number of positive and negative altern 
selected within an achievement area. 

'The second interview with the parents, Interview B, dealt with the 
parent's own achievement attitudes and behaviors, and was divided into the 
same four achievement areas (intellectual, physical skills, 
mechanical) as Interview A. Four variables in each 
assessed. These variables follow. 

a. Attainment value. "This refers to the de 
able to perform competently in an achievement area. Ratings regarding this 
variable were based on the parent's statements concerning the reasons he 
participated or would like to engage in an achievement activity, the amount 
of time and effort he devoted to this activity in comparison with other inter- 


ests and activities, and his direct comments regarding the importance of 
being competent in this activity. 


b. Expectancy. "This is the level of com 
he characteristically is able to perform in an achievement area. The variable 
was rated from the parent’s evaluations of the competence of his perform- 
ances, taking into account the complexity and difficulty of the tasks he re- 
ported performing. When the parent’s Participation in an area was minimal, 
he was also asked how well he would anticipate performing if he were to 
engage in the activities under consideration, 

c. Minimal standards. This variable is that level of competence which 
the parent feels he must attain to be more satisfied than dissatisfied with 
his achievement performances. An individual's minimal standard represents 


the cutting point above w leaves him satisfied with his 


atives the parent 


artistic, and 
achievement area were 


gree of importance placed on being 


petence at which the parent expects 


hich his competence 
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own performance, and below which he feels dissatisfied with his efforts. The 
parent who sets high standards will be satisfied only with superior perform- 
ance; anything below this will result in dissatisfaction. In contrast, the 
parent with low minimal standards is more easily satisfied. This variable was 
rated from the direct statements of the parent regarding the standards he 
sets for himself in various achievement activities, as well as from his reports 
of feelings of satisfaction or dissatisfaction when he had performed at different 
levels of competence. The amount of his expressed satisfaction or dissatisfac- 
tion was not a referent for this rating. 

4. Satisfaction-dissatisfaction. This is the relative amount of satisfaction vs. 
dissatisfaction the parent expressed regarding his achievement efforts in a 
given achievement area. In other words, this variable referred not only to 
the frequency of experienced satisfaction or dissatisfaction, but also to the 
intensity of the parent's feelings. An average rating represented approximately 
equal feelings of self-satisfaction and dissatisfaction; an above average rating 
represented greater general satisfaction than dissatisfaction; and a below 
average rating, greater dissatisfaction. 

Interview A was rated by the third author from verbatim typescripts. 
Interrater reliabilities for Interview A were evaluated from the ratings of the 
first and third authors on 20 randomly selected cases of the mother inter- 
views and the ratings of the second and third authors on 20 of the father 
interviews. Interview B was rated by the interviewers, the second author 
rating the mothers’ interviews and the first author those of the fathers. Two 
additional persons were the reliability raters for Interview В; one rated 20 
of the mother interviews, and another rated 20 of the father interviews. These 
ectrical recordings of the interviews.” Interrater 
reliabilities for Interviews A and B are presented in Table 1. АП cor- 
relations in this table, and in those tables that follow, are rank-difference coeffi- 
cients, The first two variables listed in each achievement area in Table 1 
pertain to the parents’ behaviors with their children as elicited in Interview 
A. The remaining four variables in each area are concerned with the parents 
attitudes toward their own achievement behaviors as these were assessed in 


Interview B. 


ratings were made from el 


3. Hypotheses of the Study 


Predictions concerning relations between the parents’ own achievement 
attitudes and their behavior with their children in achievement situations 


iabili ther interviews, and 
was the reliability rater for the fath 1 ; 
h eliability rater for the mother interviews of Inter- 


? Dr. Frances Lemcke 
Mrs. Marion Freeman was the г 
view B. 
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TABLE 1 
INTERRATER RELIABILITIES OF PARENT INTERVIEWS A AND B 
Mothers Fathers 
Intellectual-achievement area 
Instigation .63 76 
Participation .70 84 
Attainment value .96 87 
Expectancy 94 -90 
Satisfaction-dissatisfaction .88 .63 
Minimal standards 91 81 
Physical-skills-achievement area 
Instigation 53 70 
Participation 83 73 
Attainment value 95 94 
Expectancy 84 91 
Satisfaction-dissatisfaction 85 65 
Minimal standards 83 29 
Artistic-achievement area 
Instigation .86 72 
Participation 87 78 
Attainment value 93 .63 
Expectancy 96 85 
Satisfaction-dissatisfaction 93 «66 
Minimal standards 95 .89 
Mechanical-achievement area 
Instigation .69 .83 
Participation .74 .93 
Attainment value 96 91 
Expectancy 94 79 
Satisfaction-dissatisfaction 90 83 
Minimal standards 89 .66 


were based on two broad assumptions: 
own needs; and (b) his Perception of his 
tion argues that parents bring to any soc 
with their children, certain generalized 
behaving. As a result, 


These pertain to (а) the parent’s 
role as a parent. The first assump- 
ial situation, including interactions 
propensities and typical ways of 
general predictions might be made from the parents’ 
udes to their behaviors in parent-child interactions. 
For example, the higher the value a parent places for himself on performing 
competently in an achievement area, the more responsive he is likely to be to 
his child’s interests and efforts in that achieve 
satisfaction a parent realizes from Participation in an achievement activity, 
the more time he is likely to spend in that activity with his child. The 


potheses in the current study 
is child will be determined by 
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and consequently deal with their children as though they possess many of the 
same needs, aspirations, and standards as the parents themselves do. Another 
common process in many parent-child interactions is for the parent to adopt 
the role of teacher or model for his child. Thus, the parent’s actions are likely 
to be guided by the impact he believes they will have on his child, and he 
is likely to try to promote behavioral characteristics in his child which he 
himself views as favorable, and to attempt to diminish unfavorable ones. The 
above two influences may sometimes work together and sometimes be in 
opposition to each other. However, for the behaviors to which the following 


hypotheses apply, a parent’s own needs and his parental-role behavior gen- 


erally seem to be more compatible than incompatible. 

Four main hypotheses were tested in the study—one pertaining to each of 
the four parent attitudes investigated (1.е., attainment value, expectancy, 
and satisfaction-dissatisfaction). As will be seen, each 
s three or more subhypotheses dealing with re- 
lations between the parent attitude under consideration and those specific 
parent-behavior variables for which the writers felt hypotheses might be 
made. In the case of Hypothesis I, it was predicted that all of the behaviors 
investigated would be positively associated with the parental attitude; for 
the other general hypotheses, fewer subhypotheses could be made. 

a. Hypothesis I. A parent’s Attainment Value for his own achievements 
in an achievement area will be positively correlated with (a) his participa- 
tion in activities with his child in that area; (b) his instigation of his child’s 
behavior in the area under consideration; and (c) his total reactivity to his 
child’s performances in that area. It seems likely that a parent who places a 
high value on competence for a particular achievement skill for himself 
will be more sensitive to stimuli associated with that skill, and thus be 
nd responsive to, his child's performances in similar 
achievement activities than will a parent who places little value on such 
Moreover, the parent who places high attainment value 
vors is apt to believe that the development of 
st interest. "Therefore, in his tutorial parental 
role, that parent is likely to do whatever he can to encourage his child's 
participation. Finally, it seems probable that a parent who values achieve- 


ment competence will participate more frequently with his child in an 
achievement area than a parent with low attainment value in order to promote 
his child's competence and/or as an expression of his own need to perform 


competently in such activities. | | 
b. Hypothesis П. A parent’s own Expectancy of success in an achievement 


minimal standards, 
of these hypotheses contain 


more concerned with, аг 


activities and skills. 
on his own achievement endea 
Ж, | B B H . e 3, 

similar skills is in his child's be: 
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area will be positively related to that parent’s (a) participation with his 
child; and (4) his instigation of his child's activities in that achievement 
area. This hypothesis is based on the following considerations. First, the more 
successful a parent expects to be in an achievement activity, the more likely 
he is to choose to participate in that activity in general, whether he is partici- 
pating with his child or with others. Second, he is apt to participate in 
achievement experiences with his child, and encourage and promote his 
child's participation, as a function of his identification with his child. 
Since he—the parent—feels successful in these activities, he is likely to as- 
sume that his child, once he develops competence, will also become successful 
and derive satisfactions similar to those that he, himself, experiences. 

c. Hypothesis III. The height of a parent's own Minimal Standards in 
an achievement area will correlate positively (a) with his instigation of his 
child's activities in that area; and (5) with his total reactivity to his child's 
actions in achievement situations representing that area. This hypothesis is 
based chiefly on the assumption that parents often react to their children as 
extensions of themselves, The parent with high standards for himself is likely 
to demand that his child hold similar standar 
to urge his child to participate in the activity in 
tence necessary to meet such standards. In addition, the parent who maintains 
high standards for himself with respect to a particular achievement activity is 
likely to be more sensitive to the quality of both his, and his child's, perform- 
ances in that activity than a parent with low standards, a 
to be more reactive to his child's efforts. 


d. Hypothesis IV. The more Satisfaction a parent feels regarding his own 
competence in an achievement area, (a) the more he is likely to participate 
with his child in activities in that area; and (b) the greater probability there 


is that he will encourage and instigate his child to perform competently 
in such endeavors. The parent who derives 


ance, it is assumed, will w 
so that he may also gain 


ds, and consequently is apt 
order to develop the compe- 


nd is therefore apt 


experiences in an achievement 
with his child, either for his 


ge his child's gaining similar satis- 
factions. 
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C. RESULTS 


Data pertaining to Hypothesis I, which predicted positive relations between 
parents’ own attainment values and their actions with their children, are 
presented in Table 2. In Table 2, and in all tables that follow, correlations 


TABLE 2 
RELATIONS BETWEEN THE PARENTS’ OWN ATTAINMENT VALUES AND THEIR BEHAVIORS 
WITH THEIR CHILDREN IN ACHIEVEMENT SITUATIONS* 


Parent behaviors 
Participation Instigation Total reactivity 
Girls Boys Total Girls Boys Total Girls Boys Total 


Mothers 
Intellectual 46 43 29 22 —49 02 40 —29 .05 
Physical skills — .04 48 26 10 58 20 —.07 53 8 
Artistic 44 .03 .09 22 16 18 —01 —42 —26 
Mechanical —.19 п —07 оз —30  —416 25 50 39 
Fathers 
Intellectual a? E 48 Ad 53 49 .33 A8 35 
Physical skills 34 16 25 14 00 05 30 40 417 
Artistic 49 44 — 85 ‘8 30 30 8B —43 à 45 
Mechanical .00 27 16 —.26 29 07 16 09 09 
‚„ * All correlations significant at or beyond the .05 level (one-tailed test) have been 
italicized. 


as well as for the total group 


are presented separately for boys and for girls, i 
he hypothesis was found with 


of children. The most consistent support for t 
regard to the fathers’ own intellectual-attainment values and their behavior 
with their children in intellectual-achievement situations. The greater the 
importance the fathers attached to intellectual achievement for themselves, 
the more they participated with their sons and daughters in intellectual 
activities, and the more they instigated this type of behavior. A weaker trend 
Was also present for fathers with high intellectual-attainment values to 
react more often to their children's performances in intellectual situations 


than fathers who did not value intellectual competence as highly. Mothers 
r intellectual values in their behaviors with their 


he more the mothers valued intellectual 
ook part in, and reacted to, their 


Were found to express thei 
daughters, but not with their sons; t 
achievement for themselves, the more they t 
daughters’ intellectual endeavors. 

In the physical-skills-achievement area, the mothers' own values were ex- 
pressed in their behavior with their sons, but not with their daughters. 
Consistent with Hypothesis I, those mothers who considered physical prowess 
important for themselves, initiated, participated in, and reacted to, the 
physical-skills activities of their sons more often than mothers who attached 
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little value to their own physical-skills accomplishments. None of the 
correlations between the physical-skills-attainment values of fathers and their 
behaviors with their children in physical-skills-achievement activities was 
significant. Apparently, factors other than the fathers’ own values for them- 
selves determined how they reacted to their children’s physical-skills per- 
formances. 

The findings in the artistic-achievement area were opposite—as far as 
sex-of-parent and sex-of-child relationships were concerned—to those ob- 
tained in the physical-skills area. Here the fathers! own artistic values were 
related to their behavior with their daughters, but not with their sons; 
while the artistic-attainment values of the mothers had little to do with their 
behavior with their children in everyday artistic situations. In fact, two 
of the correlations between the mothers’ own artistic-attainment values and 
their total reactivity to their children's artistic efforts were significantly 
negative, indicating that mothers who attached a great deal of importance to 
artistic achievement for themselves reacted less to their children's artistic 
efforts—especially those of their sons—than mothers who were less concerned 
with artistic achievement for themselves. 

Few significant relations were found in the mechanical-achievement area 
between the parents’ own attainment values and their behaviors with their 
children. The correlations which were significant suggested that the higher 
a mother’s mechanical-attainment value, the more likely she was to react to 
her son’s efforts along mechanical lines. 

In summary, two general trends are apparent in the data of Table 2. The 
first is that more significant relationships were found in the intellectual area 
than in the other achievement areas studied. In part, this finding may be a 
function of the particular sample of this study. 
vocational levels of the parents exceeded national 
the intellectual-achievement area was more important to them than the other 
achievement areas studied (i.e., physical-skills, artistic, and mechanical). 
Because of the importance of intellectual achievement to this group of parents, 
their attitudes may have had more consistent and more direct expression in 
their behaviors with their children in the intellectual-achievement area than 
in those achievement areas which are of less importance to them. A second 
trend noted in the data of Table 2 was that mothers’ values were more often 
associated with their behavior with their sons than with their daughters, 
while the opposite was true with the fathers. Moreover, these Cross-sex 
relationships were more frequently present in achievement areas which are 
associated with prevailing cultural stereotypes regarding sex roles. For ex- 


Since the educational and 
norms, it seems likely that 
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ample, it generally is considered more appropriate for girls to excel in 
artistic activities than for boys to do so, and for boys to excel in physical- 
skills activities more than girls. It may be that the opposite-sex parait is 
more sensitive than the same-sex one to cultural stereotypes regarding chil- 
dren’s sex roles, and places a greater value on helping his child assume 
sex-appropriate behaviors. Congruent with this was the fact that the fathers 
did tend to express their artistic values in activities with their daughters 
more than with their sons; and mothers translated their own physical-skills 
values into activities with their sons more than with their daughters. 

Table 3 presents data relevant to Hypothesis II concerned with parents’ 
expectations of success in achievement situations. Some support was found 
for the first part of this hypothesis, that the more successful a parent expects 
to be in an achievement activity, the more likely he is to participate in 


TABLE 3 
N THE PARENTS OWN EXPECTANCIES OF Success AND THEIR 


RELATIONS BETWEE 
атн THEIR CHILDREN IN ACHIEVEMENT SITUATIONS* 


BEHAVIORS W! 


Parent behaviors 


Participation А Instigation 
Girls Boys Total Girls Boys Total 
Mothers 
Intellectual 39 .08 26 29 —.10 AS 
Physical skills 21 44 29 05 —07 02 
Artistic .05 0+ 0+ 37 —.07 13 
Месһапїса1 —.02 42 .22 13 02 06 
Fathers 
Intellectual 43 .30 E 4 36 38 
Physical skills 31 48 34 —0 —% —11 
Artistic 46 26 44 3+ .20 oF 
Mechanical —.06 62 23 —.02 09 .05 


* All correlations significant at or beyond the .05 level (one-tailed test) have 


been italicized. 
similar activities with his child. However, little evidence exists in the data 
to support the prediction that parents with high expectations of success in 
ап achievement area will be more likely to instigate their children toward 
achievement activities in that area; none of the correlations between ex- 
Pectancy of success and instigation for mothers was significant, and only two 
Pertaining to fathers reached a statistically significant level. These exceptions 
were that fathers with high success expectancies in intellectual and artistic 
activities tended to instigate the behavior of their children in these areas 


more than fathers with low expectations of s 
The data on the parents’ expectations of s 
with their children in achievement situations ag 


uccess. 
uccess and their participation 
ain indicate variations based 
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on sex of child. In contrast to the attainment value-parental behavior relation- 
ships, however, the sex of the parent does not appear as important since 
similar trends existed for both mothers and fathers. Both parents expressed 
their own expectancies for success by participating more frequently in 
activities with their children in accord with culturally defined sex-role 
interests. Thus, the greater the expectations of success of both mothers and 
fathers in physical-skills and mechanical activities, the greater their participa- 
tion with their sons in these types of activities. And with respect to their 
daughters, fathers and mothers who are confident of their own intellectual 
competence were more likely to participate in activities representing this area 
than parents with low expectancies for success. In addition, significant positive 
relations were found between the fathers’ expectations for success in art and 
their participation in, and instigation of, artistic activities of their children, 
particularly their daughters. The different patterns of correlations found by 
sex of child may indicate that the freedom with which parents express their 
own confidence or lack of confidence in their behavior with their children 
in an achievement activity depends on the sex-role definition which society 
gives a particular type of activity. For example, the data indicate that parents 
who believe themselves competent in physical skills readily participate with 
their sons in sports and other gross motor activities, while parents who regard 
themselves as less competent refrain from such participation with their 
sons. In contrast, the parents’ personal feelings of competence play little part 
in the frequency of their physical-skills participation with their daughters. It 
may be that since American society does not place as much emphasis on 
physical-skills achievement for girls as for boys, the parents are less concerned 
with their own competence when participating in physical activities with 
their daughters and other nonachievement variables are of more im- 
portance in influencing the frequency of parental participation. 
Concerning Hypothesis III, the correlations shown in Table 4 indicate 
that mothers with high personal minimal standards 
mechanical-achievement activities reacted more frequently to the efforts of 
their sons in these areas than did mothers with low personal minimal stand- 
ards. However, none of the relations between the mothers’ minimal standards 
and their participation with their children in achievement situations was 
statistically significant. The minimal standards of fathers, on the other hand, 
were positively associated with their Participation in some of the achievement 


areas, but were not related to their frequency of reacting to the achievement 
behaviors of their children. The higher the fathers? 


standards for themselves, the more often they took part 


in physical-skills and 


intellectual. minimal 
in intellectual activi- 
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TABLE + 
RELATIONS BETWEEN THE PARENTS OWN MINIMAL STANDARDS AND THEIR 
BEHAVIORS WITH THEIR CHILDREN IN ACHIEVEMENT SiTuATIONS* 


Parent behaviors 
Total reactivity 


Participation 

Girls Boys Total Girls Boys Total 

Mothers 
Intellectual 36 .07 .20 .20 —21 —.02 
Physical skills —.17 23 05 01 39 A8 
Artistic .00 .05 .02 —46 —48 —22 
Mechanical —21 .20 AQ ll 47 33 

Fathers 
Intellectual 43 40 42 23 .01 ži 
Physical skills 23 10 16 01 —43 —.02 
Artistic 38 22 34 3+ —.01 .20 
Mechanical .05 26 17 :07 —0+ 0+ 


* All correlations significant at or beyond the (05 level (one-tailed test) have been 


italicized. 

ties with their offspring. Also, fathers who held high artistic standards for 
themselves were more likely to participate in artistic activities with their 
children, particularly their daughters, than were fathers with low artistic 


standards. 
In general, the findings pertinent to Hypothesis III suggest that when 


mothers and fathers express their own minimal standards in their behavior 
with their children, they are likely to do so in different ways. Fathers who 
demand a high level of performance from themselves are more likely to 
participate with their children in achievement activities than fathers who are 
more easily satisfied. The motivation promoting the fathers’ participation 
may be the desire to foster the competence of his child and/or to practice, 
himself, in order to demonstrate oF increase his own competence. In con- 
trast, mothers are more likely to express their personal standards by reacting 
directly to the child’s efforts rather than participating with him in an activity. 
The mothers’ motivation for doing so may be their desire to see their off- 
spring perform as well as they would like to perform themselves. In both 


cases, however, the likelihood of the parents’ own minimal standards in- 
, ^a 
fluencing their actions with their ch depends on the achieve 


ildren generally 
Е : and child. 
ment area under consideration as Y he parent and 


vell as on the sex of t 
As with the findings pertaining to parents attainment values, the relations 
between the parents' minimal standards an 


d their participation with and 
reactivity to their children are cross-sexed and follow the cultural definitions 
Or stereotypes of seX roles. Significant correlations were between fathers and 
their daughters in the intellectual- and artis 


tic-achievement areas, and be- 
tween mothers and their sons in the physical-skills and mechanical areas. 
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Relations between the parents’ satisfaction-dissatisfaction with their per- 
sonal achievements and their behavior with their children are shown in 
Table 5. Hypothesis IV, which postulated positive relations between parents’ 
satisfaction with their own competence and their instigation and participa- 
tion with their children, received only partial support. The more satisfied the 
mothers were with their own physical and mechanical skills, the more they 
participated with their children, particularly their sons, in these activities. 


TABLE 5 
RELATIONS BETWEEN THE PARENTS OWN SATISFACTION-DISSATISFACTION AND 
THEIR BEHAVIOR WITH THEIR CHILDREN IN ACHIEVEMENT SITUATIONS* 


Parent behaviors 


Participation Instigation 
Girls Boys Total Girls Boys Total 
Mothers 
Intellectual —.20 .03 —.13 A8 —.29 —.04 
Physical skills 16 .33 .28 —.05 —21 —12 
Artistic —.06 —47 —13 31 —42 —.08 
Mechanical :05 46 29 .22 03 13 
Fathers 
Intellectual —.25 —.03 —.12 —.11 —.35 —.24 
Physical skills —.01 32 16 —.15 —47 —30 
Artistic —.02 —.13 —.06 11 —.01 .01 
Mechanical .05 44 16 —.01 —.08 —JA1 


* All correlations significant at or beyond the .05 level (one-tailed test) have been 
italicized. 

On the other hand, the significant correlations obtained dealing with the par- 
ents' self-satisfaction and their instigation of their childr 
ment activities were in the direction o 
the parent who does not derive satisfac 
achievement area is more likely to encourage his child's participation in such 
activities than the parent who is satisfied with his own performance. One 
post hoc reason for this negative relationship may be that the dissatisfied 
parent instigates his child's achievement activity with the hope that the child 
may ultimately develop more satisfying skills than the parent himself possesses. 
This appears to be a plausible explanation for the negative correlations be- 
tween the fathers’ self-satisfaction with their physical-skills achievements and 


their instigation of physical-skills activities on the part of their children, 
particularly their sons. Fathers who 


en toward achieve- 
pposite to that predicted. Apparently 
tion from his own performance in an 


AUR ERA ae тү 
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the part of their sons more than mothers who were generally satisfied with 
their own artistic abilities. While these post hoc explanations seem reasonable, 
they are based on relations opposite to those predicted and, thus, require addi- 
tional confirmation or refutation in further research. 


D. SUMMARY AND CONCLUSIONS 


The mothers and fathers of 40 grade-school-age children were interviewed 
and administered a questionnaire pertaining to their behaviors with their 
children in four types of achievement situations: those dealing with intel- 
lectual, physical, artistic, and mechanical skills. At a later time the parents 
were interviewed again concerning their own achievement attitudes in the 
same four achievement areas. Correlations were run between the parents’ 
reported behaviors with their children (participation, instigation, and re- 
activity) and four achievement variables pertaining to the parents them- 
selves (attainment value, expectancy for performing competently, minimal 
achievement standards, and satisfaction-dissatisfaction with their own achieve- 


ment efforts). 
The following general results 
parents’ attainment values, the values t 


pressed in their behavior with their children, 
ment area. The higher the value placed on intellectual achievement for 


themselves, the more the fathers participated in, instigated, and reacted to, 
the intellectual activities of their offspring. In addition, the artistic-attainment 
values of the fathers correlated positively with their participation, instigation, 
and total reactivity to the artistic efforts of their daughters. Mothers with 


high intellectual values took part in and reacted to their daughers’, but not 


to their sons’, intellectual activities more frequently than mothers with low 
intellectual values. In contrast, the importance mothers placed on physical- 


skills achievement for themselves related to their actions with their sons, but 
not their daughters; mothers who highly valued physical-skills competence for 
themselves participated in, instigated, and reacted to, the physical activities 
of their sons more often than mothers who did not consider physical-skills 


were obtained. First, pertaining to the 
he fathers held for themselves were ex- 
chiefly in the intellectual-achieve- 


achievement important for themselves. 
In general, the parents’ own expectations of success were more often related 
ы Е H B H H H EAD 
to the extent of their participation with their children in achievement activities 


than to the degree they instigated or encouraged their children to engage in 
such pursuits. The higher both the mothers’ and fathers expectations of suc- 
cess in physical-skills and mechanical activities, the greater their participa- 
tion with thelr sons in these types of experiences. In the intellectual-achieve- 
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ment area, the parents’ own expectancies of success were also positively re- 
lated to their participation with their children, particularly their daughters. 
Finally, fathers with high artistic expectancies for themselves also instigated 
and took part in the artistic efforts of their offspring, especially their daughters, 
more than fathers with low expectations of artisti 

Concerning the standards the parents held for 
standards of mothers did not correla 
with their children, but in sey 


с success, 

themselves, the minimal 
te significantly with their Participation 
eral instances did relate to the frequency of 
the mothers’ reactions to their sons’ achievement behaviors. Mothers with 
high personal minimal standards in physical-skills and mechanical activities 
reported reacting more frequently to the efforts of their sons in these achieve- 
ment areas than did mothers with low mini 
standards of fathers were not related signi 
children, but were associated with the am 
their children, Particularly with their da 
artistic areas, 


The greater the parents’ Satisfaction with their own 
in the mechanical area, the more they particip 
with their sons. In addition, the self- 


physical-skills area, and that of the fat 


ount of their participation with 
ughters, in the intellectual and 


respective areas. However, contrary 
were dissatisfied with 
activities for their sons 
physical-skills competence. 
their own artistic performa 
cipate in artistic activities th 
m this achievement area, Th ationships may indicate that the 
dissatisfied parent instigates his chi i t 
child ultimately to develop more satisfying competence than the parent him- 
self possesses, 


their own phy: 


Similarly, 


stereotypes of appropriate ac: ained in the study followed cultural 
‘ SppropHate: a interests and skills f ; 
girls. The parents’ Own achi or boys and for 
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fathers more than the mothers expressed their own achievement attitudes in 
their behaviors with their daughters in the intellectual and artistic areas, while 
the mothers more than the fathers expressed their achievement attitudes 
concerning physical skills and mechanical activities with their sons. In general, 
then, there appeared to be a trend for the parents, particularly parents of the 
sex opposite to the child, to translate their own achievement attitudes into 
their behavior with their offspring in a manner consistent with cultural 


stereotypes of sex roles. 
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SOME PROBLEMS IN PERCEPTUAL HANDICAP OF 
MENTALLY RETARDED CHILDREN* 


Division of Psychology, Porterville State Hospital, Porterville, California 


Dorian Rose, RUTH E. SMITH, AND ALBERT ROBLES 


A. PunPosE 


Many writers in psychology (13, 15, 18) have noted that some retarded 
children have specific perceptual handicaps. Much of the literature has centered 
around the demonstration that this deficit was due to brain damage. A bril- 
liant criticism of the concepts of “brain damage, exogenous and endogenous” 
has been made by Malamud (6). As Malamud has shown, certain destructive 
processes are related to the symptoms of epilepsy (7) and para and postnatal 
destructive processes (6). While it is not inappropriate for the psychologist 
to link impaired perceptual performance to certain aspects of "brain damage" 
and other symptomatology, it is more important for the psychologist to 
tie perceptual handicap to antecedents in the psychological development of 
the individual. Behavior, being a molar phenomenon, must be described by a 
psychologist not only by reference to physiology, but by reference to behavioral 
differences and to earlier stages of development. This requires a theory of 
perceptual development. One fruitful theory involves the combination of the 
concepts of Werner (17) with those of Friedman (3) and Phillips, Kaden, 
and Waldman (11). | 

The problem of assessing perceptual handicap in mentally retarded chil- 
dren below the mental age of six years has not been specifically dealt with. 
The detection of perceptual handicap is of considerable importance in un- 
derstanding the mentally retarded child’s behavior. 

Many attempts have been made to describe the personality patterns of 
the perceptually handicapped and, in general, writers agree that the patients 
show less emotional control (13), overactivity, lack of attention, and other 


behavior problems (15). 

The Rorschach Test has been ev 
retarded (2, 12, 16). The two most 
those of Rosenblatt and Solomon (12) 
shows that the Rorschach responses of the ment 


EIE H 
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aluated in several studies with the mentally 
pertinent studies for our purposes are 
and Werner (16). The former study 
ally retarded are genetically 
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more immature than would be anticipated for patients of their chronological 
age. The study by Werner indicates that there are certain characteristics of 
the Rorschach in the brain-injured child which may be interpreted as 
structurally lower in response and earlier in development if the Rorschach 
is evaluated from the point of view of Phillips, Kaden, and Waldman (11). 
Likewise, the study of Sarason and Sarason (13) shows certain immature 
elements when considered from the point of view of later work. 

Peña has shown that adult patients with known organic deficits show 
Rorschach patterns consistent with those of children. There appears to be a 
specific pattern of regression in perception as shown on the Rorschach Test 
following brain damage in the adult person. Peña’s results show further that 
this regression is different from regression in the functional psychosis. 

Studies of this type have not been done with children of mental ages 
between two and six years, and no studies have been specifically oriented 
toward demonstrating a lack of development of certain structural aspects 
of the personality. It is reasonable to test the hypothesis that “higher” levels 


of response will develop later, if at all, in the perceptually handicapped, 
mentally retarded child. 


This paper has set itself three tasks: 


1. To determine if perceptual handicap can be demonstrated in mentally 
retarded children with mental ages between two and six years. 

2. To relate perceptual handicap to certain aspects of medical diagnosis of 
mental retardation as found in the medical record and from appropriate 
physical and neurological examinations of the patient. 

3. To assess the question of whether there is a lack of development of 
“higher” level responses on the personality level by the use of two personality 


tests (the Rorschach and the Mosaic), both of which may be scored develop- 
mentally—the former in accordance with the schem 
(3), Hemmendinger (4), Рейа (8), Phillips, 
The Mosaic can be scored development 
outlined by Lowenfeld (5). 


as developed by Friedman 
Kaden, and Waldman (11). 
ally according to the general schemas 


B. METHOD or EXPERIMENT 

In order to select two populations of p 
perceptual handicap and those with Perceptual 
age scores in the following areas: 
block design. Discrepancy scores w 
vocabulary and completion items, 
As a measure of vocabulary abi 


atients—namely, those without 
handicap—we obtained mental- 
vocabulary, completion, drawing, and 
ere obtained between a composite of 
and perceptual tasks. 


lity, we chose picture vocabulary from 
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forms L and M of the 1937 Stanford-Binet Scale, and an average of mental 


ages was obtained. 

Completion-type items were obtained from a composite of tests. We selected 
the mare and foal, and the manikin from the Merrill- 
Palmer Scale. Picture completion at the three-year level was used from the 
Leiter International Performance Scale. From the Stanford-Binet we 
items and the mutilated pictures. The score obtained 


the picture puzzles, 


selected the “patience” 
is the highest pass before three successive failures. 

Perceptual tasks were divided into two types: drawing ability and block 
design. It was our desire to use Bender-Gestaltlike items at lower age levels. 
For this reason we selected drawing items from the Gesell Developmental 
Series. To this we added the circle, cross, square, star, and diamond from the 
Merrill-Palmer and Stanford-Binet Tests, and Design “A” of the Bender- 
Gestalt Test scored as a success at seven years. This gave us a series of tests 
covering the mental-age ranges of about 13 months through seven years. 
This series of items has been designated as the “Drawing Maturation Scale.” 
The score obtained is the highest pass before three successive failures. 

From the subject’s performance on the Leiter International Performance 
Scale came the second perceptual task, block design. The absence of block 
design at the four-year level necessitated the use of the color-form tests. This 
Zave us a series of tasks from mental ages two to six years. The score was the 
highest success before two years of failure. Since the Leiter is a more difficult 
test, the level of performance on block design was somewhat lower than the 


b 

Performance on the other tests. 
After the psychological testing wW 
evaluate the cause of the mental retardation. 
evaluations knew that we were dealing wit 


that certain children by the very nature 9 


from consideration. With these inadequacies in mind, how 
iatricians—one, the ward physician; the 


patients evaluated by two Board Ped P \ 
Medical. The ward physician examined 


other, the Assistant Superintendent, ian 
each patient, while the Assistant Superintendent examined the clinical record. 


Missing information, such as birth records, was obtained before a final de- 
cision was made as to the probable cause of the retardation. The physicians, 
independent of each other and without knowledge of the psychological-test 
results, placed each patient in one of two groups. The first group consisted of 
patients with characteristics of defective fetal development (some of these 
defects are probably of genetic origin). Nineteen patients fell in this 
group. Ten of them had multiple congenital defects, and had been diagnosed 


as completed, an attempt was made to 
All of us who helped make these 
h a very select population and 
f the experiment are excluded 
ever, we had the 
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as mentally retarded from birth or soon afterward; the remaining nine pa- 
tients had been studied in our Educational Staff Conference, and the diagnosis 
of mental retardation due to defective fetal development was made by the 
chairman of the conference after considering all the material from the vari- 
ous services. Fifteen cases were diagnosed as due to brain injury, stemming 
from birth or later in life. (The latter cases have all been seen by a Board- 


certified neurologist, and have also been discussed at the Educational Staff 
Conference.) 


The Rorschach was administered in the standard manner, except that the 
inquiry was given following each card. The Rorschach Test is scored ac- 
cording to developmental level as devised by Friedman (3), and revised by 
Phillips, Kaden, and Waldman (11). 

Our second projective device is the Mosaic Test administered in the follow- 
ing manner: Before each child entered the testing room, we fitted a piece of 
paper to the board; at the right side of the board we placed a chance selection 
of pieces including each color and shape. When the child was seated, the 
examiner handled some of the Pieces, saying, “See all these things. Why don’t 
you make something out of them?” Notes were made on the order of the 
designs and the process of placing the pieces on the board. The pieces on the 


board were traced and colored with pencils. From this record we scored the 
productions according to Table 1. 


C. PROCEDURE 


The ward of young school boys was chosen for the experiment. The chil- 


dren were selected in alphabetical order from the ward roster and each was 


given the Stanford-Binet Picture Vocabulary Tests. Children who were co- 
operative and who could res 


T and whose mental ages 
on this test fell 


were selected for the experiment. Fol- 
tanford-Binet Vocabulary "Tests, the 
aturation, picture-completion, Leiter, Ror- 
der. Thirty-four subjects were obtained 


osaic Те 
tests. The sample consisted of boys b 


mean age was 14.2 years), 
mental age of four years and five month 
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TABLE 1 
Scor1nc or THE Mosaic TEsT* 


1. “Slab” formations 


A. Isolated pieces on tray. 

B. Chance pushing of pieces together with color and form mixed. 

C. Simple slab—no interest in exact correspondence of size and color, 
but there must be some attempt at patterning parts of design. 

D. Many pieces pushed together, either by color or by form. (This 
includes edge constructions more than two deep.) 

E. Prerepresentational. 

II. Fundamentals 

A. Wavering lines. 

B. Square with triangle on top. 

C. Two triangles put together. 

D. “Kite reaction.” 

E. Pairs 

F. Prefundamental—pattern begun with one form, but not finished. 
(Three or more forms the same.) 

G. Fundamental. 

III. Edge patterns 

A. Any form or color placed along the edge (one deep). 

B. Areas of either forms or colors placed along edge (one deep). 

C. Consistent forms placed along edge (one deep). 

D. Groups at edge (two deep) orderly pattern—colors and shapes used 


in regular way. 
(Further edge patterns become either slabs or fundament: 
* This table contains the same material as the one by Lowenfeld (5), although 
some attempts were made to refine her scoring. 


als.) 


they had obtained on previous psychological tests; О variation was not over 


six points in any case. 
D. ResuLTS AND DISCUSSION 


ith our hospital population suggested that in this 
ater than one year on perceptual tasks 
d indicate gross perceptual handi- 


Clinical experience w 
mental-age range a discrepancy of gre 
would be a nonchance deviation, and woul 
cap. That such is the case is shown in Figure 1. 

The distribution of discrepancy scores indicates that the curve is distinctly 
bimodal. It is apparent from this curve that we are, in fact, dealing with two 
clinical populations. In order to describe these groups further, we ran f tests 
between abilities in various tasks. There is no significant difference between 
the groups in the combined completion and vocabulary tests (the ! is 1.05). 
There is a striking difference between the means of the groups in the per- 
ceptual tasks. The unimpaired group has a mean of 32.13 months, which is 
Significantly higher than the impaired group. The ¢ of 7.52 is significant at 


the .001 level of confidence. 
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X — Patients without marked perceptual handicap 
O — Patients with perceptual handicap 


7 
y 6 x 
Ó 5 X x 
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+11 +7 +3 —1 —5 —9 -—13 —17 —21 25 —29 
+8 +4 0 4 8 12 —16 20 24 28 —32 
Months of Superiority of Perceptual MA over Vocabulary-Perceptual-Tasks 
and Completion-Test МА 
FIGURE 1 


DIFFERENCE, IN MoNTHs, ОЕ VOCABULARY AND 
FROM PERCEPTUAL Tasks 


The patients’ medical records and e 
defective fetal development show no 
cap, while children with para- 


COMPLETION TASKS 


xaminations indicate that children with 
excessive evidence of perceptual handi- 


or postnatal diagnoses show perceptual im- 
pairment of a year or more. This is significant at the -01 level of confidence. 


A significant number of patients with perceptual defects have seizures, In- 
spection of the records shows that these seizures all began in the first year 
of life, and all were characterized by grand-mal-type convulsions, Conversely, 


the presence of congenital anomalies js significantly related to a generalized 
lower level of Performance, but without evidence of impaired perc 
ability. 


eptual 
aminations of the 
para- and postnatal 

iking agreement with those of Malamud (6. 7). 
The lack of perceptual impairment is highly rel 


5 : | ated to the presence of con- 
genital anomalies, and again agrees with the findings of Malamud (6) ; it is 


s of the brain. The conclusion 
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TABLE 2 
CoMPARISON OF THE MEDICAL CHARACTERISTICS OF THE PATIENTS 


No perceptual Perceptually 


Patient characteristics impairment impaired x? b 
Diagnosis of defective 
fetal development 16 5 7.16 01 
Diagnosis of brain damage 
(at birth or after) 3 10 
А Present 3 9 
Seizures 5.37 05 
Absent 16 6 
Present 9 1 
Congenital Anomalies sas 205 
Absent 10 14 


The results of the Rorschach analysis indicate that the groups are 
practically identical in the number of responses given, the number of 
determinants used, the number of populars, the color responses, and the 
number of content categories used. Nonperceptually handicapped children 
have more mediocre and more D responses than the perceptually impaired 
and their F+ per cent is higher. Perceptually impaired children tend to 
have more W responses, higher perseveration scores (9) and more F— 
responses. The significant differences between the groups are found in the 
higher number of amorphous, space, and shading responses; these responses 
would be scored as Clob by Ames (1). The results are shown in Table 3. 


TABLE 3 
Comparison or PERCEPTUALLY HANDICAPPED AND NONHANDICAPPED ON RORSCHACH SCORES 
Without With 
perceptual perceptual " 
Category handicap handicap х? 2 
3 10 
W, Present диб i 
Absent 16 5 
Present 1 7 
D, and Dd, 5.85 02 
Absent 18 8 
2 11 
W, $ Present 1147 001 
, 
Absent 17 4 
11 
Р 5 
chk oo 5.67 °2 
Absent 14 4 
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Our conclusion from these data is that the child with perceptual handicap 
is responding in a more diffuse manner to the environment, suggesting that 
perceptual impairment is a general reaction and is not limited to performance 
on measures of intelligence and “brain damage.” In order to analyze the 
Rorschachs further, we compared our protocols with the age norms of Ames 
(1) and Hemmindinger (4). In general, the perceptually handicapped 
group gave Rorschachs very similar to normal children two-and-a-half-years 
old, which agrees well with their responses on the other perceptual tasks. 
The average of 12.3 responses per record agrees with the average of two- 
and-a-half- and three-year-old children as found by Ames (1) and Hem- 
mindinger (4). The other children with a perceptual age of four years, 
show a decrease of W in favor of D, a finding consistent with that of 
Hemmindinger (4). Perceptually impaired children have lower F- per 
cent than the unimpaired (at the .10 level of significance). This trend is 
consistent with findings by other writers who have shown that the F+ 
рег cent increases with age (10). The perceptually handicapped give more 
F responses than the nonhandicapped and this, too, is consistent with age 
trends in normal children. Both groups have considerably more C and CF 
responses than FC responses. What controlling factors there are in the 
color responses appear more frequently in the unimpaired group. “Clob” 
responses are especially high for the normal two-and-a-half-year-old child, 
and the score “Clob” is high for the perceptually impaired group. The drop 
of “Clob” is characteristic of older children, and is consistent with the dis- 
appearance of amorphous, shading, and S responses found in the develop- 
mental scores of that group. As in the normal two-and-a-half-year-old child, 


animals form the largest single content category in handicapped children; 
the largest number are tame animals. The next most common category in 
the record of normal two-and-a-half- 


rd year-old children is plants, primarily 
trees; this is true of our handicapped subjects, who give 31 plant responses 
of which 27 are trees. 


The nonhandicapped child shows content th 
to the record of the four-year-olds, There is an 
responses in the handicapped group to 23 
Wild-animal responses predominate; they are more frequent than tame 
animals; this is a reversal from the records of the perceptually handicapped. 


The butterfly and bird categories come next in both the normal four-year-old 
child and also in the unimpaired children, 


Perseveration seems to be at the ex 
the use of space. The number of S res 


at corresponds very closely 
increase from seven human 
in the nonhandicapped child. 


pected level for perceptual age, as is 
ponses in the perceptually handicapped 
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relates very nicely to the higher amount of negativism and aggression shown 
in normal children at the age of two-and-a-half. 

Perceptually handicapped children appear to have a lower level of 
perceptual organization than do the nonhandicapped children of the same 
verbal mental age. Responses on the Rorschach Test are comparable with 
perceptual age rather than with other measures of intelligence; the perceptu- 
ally handicapped child gives Rorschach responses comparable to those of 
younger children. 

The Mosaic Test does not differentiate between our groups in the 
Production of the simpler patterns. The difference lies in the fact that non- 
handicapped patients make Mosaic constructions usually found in children 
around four to five years of age (kites, pairs, fundamentals, and pre- 
representational figures). Perceptually handicapped children are not capable 
of producing higher-level perceptual responses. This difference has a 7° of 
10.08, and is significant at the .001 level of probability. These findings are 
in agreement with those of Shotwell and Laurence (14). 


E. SUMMARY 
A battery of tests have been described which significantly differentiate 
retarded children from other retarded children 
With mental ages between two and six years. An evaluation by the medical 
Personnel of the patients and the medical history suggests—but does not 
Prove—that perceptual handicap is significantly related to para- or postnatal 
brain damage, and appears to be significantly related to the development of 
Convulsions in early life and inversely related to the presence of congenital 
anomalies. These findings are in agreement with those of Malamud (6, n) 
The difference between the perceptually and nonperceptually handicapped 
group was most striking in scatter on intelligence tests. Perceptually handi- 
Capped children do significantly worse on these tests as compared with 


Vocabulary and picture-completion-type tests. 
The differences on the Rorschach Test between the two groups are con- 


sistent with the level of perceptual organization. The Rorschach responses 
of the perceptually handicapped child are in keeping with their perceptual 
age rather than with their verbal ability. These results suggest that the 
perceptually handicapped child sees the world as an amorphous, perceptually 
confusing, disorganized, conglomerate of objects rather than as an integrated 
Whole. Perceptual defects appear to be characteristic of earlier stages of 
development, and this research suggests that there is failure of development 


1^ certain significant areas. 


perceptually handicapped, 
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The fact that perceptual immaturity is demonstrable in various tasks— 
some of them closely related to personality organization—indicates the 
possibility that the “emotional” disturbances of the perceptually handicapped 
child are magnifications of his inability to grow in certain areas. The 
hyperactivity, lack of attention, concentration, and negativism in these 
children may be understood as lack of personality growth, partly based upon 
inability coherently to structure the environment. Understanding these chil- 
dren revolves around efforts to help them develop a technique for perceptually 
differentiating their environment, and learning with them techniques of re- 
sponding to selected stimuli. Building ego strength and more adequate 
defenses by utilizing concrete situations and environmental simplification may 
be necessary techniques in therapy of the perceptually handicapped child. 
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SOCIAL VALUE: SOCIAL BEHAVIOR CONSISTENCY, 
PARENTAL IDENTIFICATION, AND AGGRESSION 
IN LATE ADOLESCENCE* 


Department of Psychology, University of Iowa 


ALrRED B. HEILBRUN, JR. 


A. INTRODUCTION 


The relationship between the values that adolescents hold about their 
interpersonal behaviors and the behaviors that they manifest has received 


research attention in two recent studies which found that adolescents who 


show less consistency between expressed social values and characteristic social 


behaviors tend to be more maladjusted than those who are more consistent 
in this regard. In a study by Heilbrun and Goodstein (11), the less 


roup included a significantly higher proportion of Ss 
Heilbrun 


lege Ss 


consistent college g 
who sought professional help for personal-adjustment problems. 
(10) later demonstrated with a new group that less consistent col 
were more anxious and schizoid as evidenced by more deviant scores on 
selected scales of the MMPI. Two basic questions were raised by the 
replicated relationship between social-value, social-behavior (SV-SB) incon- 
sistency and early signs of psychopathology in adolescents. 

One question was concerned with the nature of the conditions which 
antecede SV-SB inconsistency. One possible antecedent would be some 
difficulty in the parental identification process. Both parents to some extent 
(but the same-sexed parent in particular) provide a set of social values and 
behaviors to which the child is exposed during the developmental years. The 
learning of these is largely mediated by the identification process which, 
if successful, provides the child with a set of sex-linked values and behaviors 
which will meet with social sanction. However, if the adolescent has failed 
to identify with an appropriate parental model, his social values should 
tend to deviate from sexual stereotype and, consequently, meet with social 
disapproval. If true, SV-SB inconsistency might represent an attempt on the 
Part of the inadequately identified adolescent to avoid social punishment by 
manifesting social behaviors which do meet with approval, but which are 


not consistent with the learned values. 
———— t 

* Received in the Editorial Office on March 27, 1962. Copyright, 1964, by The 
Journal Press. 
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Complicating the relationship between SV-SB consistency and appro- 
priateness of identification is the fact that an appropriately identified 
adolescent with socially approved sex-typed values could behave incon- 
sistently in way of asserting independence or hostility via acting out his 
rejection of parental values. In such a case, SV-SB inconsistency would be 
associated with identification with an appropriate parental model. One of 


the purposes of the present study was to assess these alternative relationships 
between SV-SB consistency and identification. 


The second question to which the Present study was addressed concerned 
the possible role of SV-SB consistency as an intermediary factor in the 
relationship between identification and aggression. Bandura and Walters 
(2) have reported poorer identification with the father 
aggressive adolescent boys than in a contr 
inadequate 


in a group of 
ol group. They related this to 
internalization of controls for the aggressive boys stemming 
from the poorer paternal identification. However, 
measure of adequacy of the paternal model! 
type allows for a complementary, if not alt 
results. Although there is precedent for rel 
inadequate internal controls (eg. 14), 
support for frustration as an important a 
early explication of 
sibility remains that 


their failure to employ a 
relative to the masculine sterco- 
ernative, interpretation of their 
ating aggression in children to 
there has also been considerable 
ntecedent of aggression since the 
the frustration-aggression hypothesis (5). The pos- 


the aggression displayed by some of Bandura and 
Walter's adolescents was a function of (a) inappropriate identification 
which (b) resulted in socially censured 


(c) produced frustration and ( 
which is being suggested is tha 
and SV-SB consistency whic! 
behavior introduces a frustrating state of 
cial disapproval which, in turn, 


the inappropriately identified adolescent (male 


or female) who shows high SV-SB с and the appropriately 
identified adolescent character; nsistency, should show 
n е. d 
greater aggression than the ‘appropriately identified, low SV-SB con- 
sistency and the appropriately i consistency adolescents. 
Since the frustration hypothesis, 


› in accountin for adol 
would predict that heightened a ie 


escent aggression, 
Bgression would ‘ 
————— 


'cut across" the adequacy 
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of identification variable as a function of SV-SB consistency rather than 
be negatively related to it as suggested by Bandura and Walters, an analysis 
of the identification-aggression relationships was included in the present 
study. Further, possible sex differences in all of the relationships discussed 
above were explored. 

'The specific hypotheses (identical for males and females) investigated in 
this study were: 

1. (a) Inappropriately identified late adolescent Ss will show a lower 
SV-SB consistency than will appropriately identified Ss (if conformity to 
social expectancy is more important.) (b) Appropriately identified late 
adolescent Ss will show a lower SV-SB consistency than will inappropriately 
identified Ss (if rejection of parental values is more important). 

`2. (a) Appropriately identified late adolescent Ss will be less aggressive 
than inappropriately identified Ss (if a failure in internalized controls is 
more important). (b) There will be no difference in degree of aggression 
between appropriately and inappropriately identified late adolescent Ss (if 
the social censure—frustration-»aggression sequence is more important). 

3. Late adolescent Ss for whom the SB component (of SV-SB) fails to 
conform to sexual stereotype and is more likely to elicit social censure will 
be more aggressive than those Ss for whom the SB component is appropriate 


as to sex typing and less likely to elicit social censure. 
B. METHOD 
1. Measure of SV-SB Consistency 


The Edwards Personal Preference Schedule (EPPS) (6) is composed 
of 210 items, each item including a pair of statements judged to measure 
different socially relevant traits. $ is asked to select the more characteristic 
behavioral alternative. The statements may also be presented to 8 in unpaired 
form, and rated for social desirability of the behaviors described. By obtaining 
the performance of $ on the EPPS and the subsequent social-desirability 
values he assigns to the paired statements, the per cent of times he endorses 
the behavior which has a higher social value for him can be determined. This 
SV-SB consistency score is presumed to approximate the strength of the 
tendency to respond to more highly socially valued alternatives in one's 
actual interpersonal behavior, and represents the same index used in previous 
studies relating SV-SB inconsistency to psychopathology (10, 11). 


2. Measure of Identification 
identification was based on the assumption 


The psychometric index of 
lity as being more 


that an adolescent who describes his or her own persona 
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similar to that of the same-sexed parent is more highly identified than an 
adolescent whose self-description is less similar to the personality of the 
same-sexed parent. This is consistent with identification theories (13, 15, 17) 
which place imitation of the parental model as the key process of identifi- 
cation. Subjects were asked to read the descriptions [found in Edwards (6)] 
of the 15 traits? measured by the Heilbrun Need Scales (7) and to rate 
whether each set of behaviors better described the father or the mother. 
Then the standard scores of the Need Scales obtained from the same Ss were 
used in combination with these forced-choice parental descriptions by giving 
plus credits for (a) each point $ scored above 50 (the college average) on 
a Need Scale trait perceived as more characteristic of the same-sexed 
or (5) for each point scored below 50 perceived as more character 
the opposite-sexed parent. Conversely, 
each point scored above 50 on a trait seen as more characteristic of the 
opposite-sexed parent, or for (b) each point scored below 50 on a trait seen 
as more characteristic of the same-sexed parent. 
these plus and minus credits over the 15 traits 
Identification scale standard T scores base 
males, 200 females). 


parent, 
istic of 
negative credits were given for (a) 


Raw-score summations of 
were then converted into 
d upon college norms (N = 200 


3. Appropriateness of the Parental Model 


Per cent of the time) selected as being 
€ traits, four were perceived as more 


A 1 dominance, and endurance) and five as 
more feminine (deference, affiliation, 


Masculinity-femininity of the pan 
correspondence of each S's ascriptions to these nine sex-linked attributes, a 
plus score being credited for each ti 

propriately more masculine or more 
The range of scores was from zero to 


2 Achievement, deference, 
succorance, dominance, abase 
and aggression. 


order, exhibition, 


autonomy, 
ment, nurturance, E 


affiliation, intraception, 
change, end 


urance, heterosexuality, 
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1-9 for the fathers of male Ss. Ss providing parent-model scores in the 
middle of these ranges (scores of 4-5 for females, a score of 5 for males) 
were climinated from the study to enhance the reliability of these judgments. 
Thus, an appropriate model for female Ss was a mother whose model score 
was from 6-9, and an inappropriate maternal model was one whose score 
fell from zero to 3. For males, a score from 6-9 defined an appropriate 


paternal model, and from 1-+ an inappropriate father model. 


4. Measures of Aggression 

chometric measures of aggression were obtained 
from each S: (a) the Aggression-scale score from the Need Scales, (^) the 
EPPS Aggression-scale score, and (c) the Hypomania scale (Ma) from 
the MMPI (8). The former two are published, rationally derived scales 
of aggression, whereas empirical evidence has accrued that Ma can be 
employed as a measure of aggression in males (16) and in females 
(1, 3, 4, 16). All three scales are scored in standard T units with a mean 


of 50 and an SD of 10. 


'Three independent psy 


5. Subjects 


The 69 males and 63 females in this study were volunteers from a large 
undergraduate class in psychology at the University of Iowa. The mean 
age of the male Ss was 20.2 years, and that of the female Ss was 19.8 years. 


6. Procedure 

our battery of tests in small groups 
r each $ as follows: (a) EPPS, 
c) Adjective Check List (7) from 


Ss were given the approximately two-h 
with a fixed order of administration fo 


(b) forced-choice parental descriptions, ( ў 
which the Need Scales are scored, and (d) social desirability ratings of the 


EPPS statements. The MMPI had been administered to a majority of the 
Ss as entering freshmen at the university from 1-3 years prior to the present 
study, and the scores were available. 


C. RESULTS 


Since the Identification scale (1S) was new and had accrued no empirical 
evidence bearing upon its validity, a preliminary analysis was conducted 


to provide at least some evidence in this regard. The trait of dominance 
was selected because it is clearly sex-typed, and it was determined whether 
appropriately identified male Ss in the study were more dominant than in- 
appropriately identified males, and whether the reverse relationship held for 
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females. An appropriately identified § was one who had an IS score > 50 
and whose same-sexed parent provided an appropriate model, or was an $ 
who had an IS score X: 50 and whose same-sexed parent provided an 
inappropriate model. An inappropriately identified § either had an IS 
score > 50 and an inappropriate same-sexed parental model, or an IS score 
Ж 50 and an appropriate same-sexed parental model. The EPPS and Need 
Scale dominance scores for these differentially identified groups are given 
in Table 1. The analyses show that in three of the four identification X sex 


TABLE 1 
Comparison оғ EPPS амо NEED SCALE DOMINANCE SCORES FOR APPROPRIATELY AND 
INAPPROPRIATELY IDENTIFIED COLLEGE SS 


Males Females 
Appropriate Inappropriate Appropriate Inappropriate 
Measure identification identification identification identification 
of (N = 33) (N = 36) (N = 32) (№ = 31) 
dominance Mean SD Mean SD r Mean SD Mean SD tf 
EPPS 51.85 848 45.31 10.81 275** 


47.50 10.46 51.84 12.10 1.51 
Need 


scales 54.67 11.05 48.19 10.96 2.42** 45.88 910 5274 7.65 321"** 


? One-tailed tests were used. 
** Significant at the $ < .01 level. 
*** Significant at the $ < .001 level. 


comparisons the differences in degree of dominance were in the predicted 


direction and highly significant. In the fourth comparison, the 
was in the expected direction and 


preliminary results tends to su 
at least as used jointly with a 


difference 
approached significance at p < .10. These 
pport the validity of the Identification scale, 


measure of adequacy of the parental model. 

The consistency-percentage scores for the appropriately and inappropri- 
ately identified male and female groups were compared next. The mean 
SV-SB consistency score for appropriately identified males (N = 33) was 
72.56 (SD = 14.27), wher 


eas inappropriately identified males (N = 36) 
provided a mean of 69.70 (SD 


= 9.53), the difference being nonsignificant 
(t = .98 for 67 df). The mean : г 


. B for SV-SB Consistency scores for female appro- 
priately identified Ss (68.63, SD — 9.28, N = 32) and female inappropri- 
= 9.66, N = 31) also failed to differ sig- 
39 for 61 df). Thus, the 


Te was no support in either the 
potheses 1а or 1b, 


male or female analysis for alternative hy 


к мн E aggression scores for the appropriately and inappropriately 
ideni RS and the results of the analyses relating appropriateness of 
identification and degree of aggression are presented in Table 2. The most 


Comparison oF EPPS, N 
FOR APPROPRIATELY AN 
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TABLE 2 
EED SCALE, AND MMPI INDICES ОЕ AGGRESSION 
p INAPPROPRIATELY IDENTIFIED MALE 
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AND FEMALE COLLEGE Ss 


Males Females 
Appropriate Inappropriate Appropriate Inappropriate 

Measure identification identification identification identification 

of (N—33) (N= 36) (№ = 32)  (N=31) 
aggression Mean SD Mean SD rd Mean SD Mean SD 1 

EPPS 55.55 9.60 52.58 8.60 1.34 51.75 843 55.19 8.82 1.57 

Need 

scales 54.24 11.23 49.75 1045 1.70 50.91 8.02 56.52 10.74 2.34* 

Ма 5825 1347 5642 741 .61 51.96 8.59 59.17 10.28 2.82** 

2 The Ns in the four groups (across columns) for the Ma comparisons were 28, 
26, 27, and 29. 


b Two-tailed tests were used. 
* Significant at the №2 < .05 level. 
** Significant at the $ < .01 level. 


ata in this table is the apparent importance of sex 
hip between identification and aggression. The 
interaction effects between aggression and appropriateness of identification 
as a function of sex are all significant : EPPS aggression, ¢ for inter- 
action — 2.03 for 128 df, p < 05; Need Scale aggression, ¢ for interac- 
tion = 2.78 for 128 df, p < 0l; Ma aggression, t for interaction — 2.34 for 
106 df, p < .05. Thus hypothesis 2a is supported by the results for females for 
whom inappropriate identification was associated with heightened aggression. 
However, hypothesis 2b seems more tenable for the males, since appropriately 
and inappropriately identified males did not differ significantly on any of 


the indices of aggression. 
To test hypothesis 3, the various 


striking aspect of the d 
in considering the relations 


appropriateness of identification by SV-SB 


consistency combinations were constituted by splitting the male and female 
consistency distributions near their respective medians (high-consistency 
males > 73.59 per cent, high-consistency females > 68.35 per cent) and 
assigning each § to one of four subgroups. The inappropriately identified, 
high-consistency (II-HC) and appropriately identified, low-consistency 
(AI-LC) subgroups would be expected to manifest more sex-atypical 
interpersonal behaviors than would the inappropriately identified, low- 
consistency (II-LC) and appropriately identified, high-consistency (ALHC) 
subgroups, and these hypothetically paired subgroups were combined. 'The 
aggression data for the various subgroups and the combined pairs are found 
in Table 3. Comparisons of the combined subgroups support hypothesis 3 
in the case of the male Ss, but there is no support in the female comparisons. 


TABLE 3 
MEANS AND SDs on VARIOUS AGGRESSION INDICES FOR MALE AND FEMALE IDENTIFICATION X CONSISTENCY SUBGROUPS 
AND COMPARISONS BETWEEN SUBGROUP COMBINATIONS 


Males Females 
Measure of aggression Measure of aggression 
EPPS Need scales Ma EPPS Need scales Ma 
Subgroupsa N^ Mean SD Mean 8р Mean SD N Mean SD Mean SD Mean SD 
II-LC 22 5136 5.73 46.00 8.24 55.31 5.15 13 55.46 9.34 58.85 10.16 58.00 10.87 
II-HC 14 55.93 10.42 55.64 10.84 57.62 8.39 18 54.78 9.30 54.83 10.90 60.00 9.73 
AI-LC 13 56.85 7.19 57.15 1140 58.75 11.75 18 à 53.28 8.82 53.06 8.91 53.00 7.33 
AI-HC 20 5425 10.49 5240 1046 57.88 14.59 14 49.71 746 48.64 6.10 50.45 9.94 
II-HC 
(1) 27 56.37 9.04 56.37 1112 58.16 10.17 36 5248 8.88 53.56 9.70 54.39 11.09 
AI-LC 
II-LC 
(2) 42 52.74 845 49.05 9.88 56.72 11.49 27 5403 9.31 53.94 10.02 56.61 9.31 
AI-HC 
1€ (105.2) 1.65* 27799 AS 67 45 .80 


a II = inappropriate identification, AI = appropriate identification, LC — low consistency, HC — high consistency. 
> The Ns for the male groups were II-LC = 13, П-НС = 13, AI-LL = 12, AI-HC = 16; for the female groups these Ns 
were 12, 17, 16, 11, respectively. 
* One-tailed tests were used. 
* Significant at the p < .05 level. 
** Significant at the < .01 level. 
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D. Discussion 


The results of the present study provided some clarification of the re- 
lationships between the parental identification of the late adolescent, the 
consistency between his social values and his social behaviors and degree of 
aggression, but, as might be expected, many questions about this behavioral 
complex remained unanswered. For one, the failure to find a significant re- 
lationship between appropriateness of identification and SV-SB consistency 
leaves the question of the antecedents of differential consistency an open one. 
It is possible to reason a posteriori that these negative results could have 
resulted because both hypotheses are correct for discrete subsets of adolescents. 
The effect of having some appropriately identified Ss show low SV-SB 
consistency because of rejection of parental values, and of having some 
inappropriately identified Ss show low SV-SB consistency so that their 
behavior would conform to socially approved sex typing, would be to 
diminish differences in SV-SB consistency between differentially identified 
groups, 

A negative relationship w 
tion and aggression for late adolescent girls, but thes 1 
related for the male Ss. Thus, Bandura and Walter's results which es- 
tablished that aggressive adolescent boys were less identified with their 
fathers than were their nonaggressive counterparts received indirect support 
for females only. The inappropriately identified males in the present study 
actually had lower aggression scores than appropriately identified males, 
though the differences were not significant. It is felt that these present 
results take on the greatest suggestive significance when considered in 
conjunction with the SV-SB consistency findings. When the males were 
grouped according to whether their manifest social behaviors would tend 
to conform to sexual stereotype (appropriate values—high SV-SB consistency, 
inappropriate values—low SV-SB consistency) or not to conform (ap- 
Propriate values—low SV-SB consistency, inappropriate values—high SV-SB 
Consistency), nonconformity was associated with heightened aggression. Since 
this conformity cuts across adequacy of identification, frustration as a func- 
tion of social punishment for deviation from sexual stereotype seems a more 
model for the male aggression in this study than 
does deficient internalization of controls. The girl Ss in this study, in con- 
trast to the males, failed to show any relationship between adequacy of 
identification, SV-SB consistency, and aggression, although they had shown 
ап inverse relationship between appropriateness of identification and 
aggression. "Thus, the control internalization model may be more relevant to 


as found between appropriateness of identifica- 
e variables were un- 


Parsimonious explanatory 
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explaining aggression in girls than frustration; however, since the presumably 
crucial variable, degree of identification, was not systematically investigated, 
this conclusion cannot be considered as having empirical roots in this study. 
Bandura and Walters intentionally selected boys whose aggression was 
manifested in antisocial behavior. It was of interest to inquire whether the 
heightened aggression detected in the male college Ss in the present investi- 
gation whose social behaviors tended to be sex-atypical might also be asso- 
ciated with antisociality, Scores on the Psychopathic Deviate scale (Pd) of 
the MMPI were ayailable for many of the males, and it was found that 
the combined appropriately identified, low-consistency and inappropriately 
identified, high-consistency group (N — 25) did, in fact, have a reliably 
higher (z= 2.35, Ф < .05) mean Pd score (Х = 62.28, SD = 7.65) 
than did the combined appropriately identified, high-consistency and in- 
appropriately identified, low-consistency group (АХ = 57.28, SD = 8.10, 
М = 29). Inappropriately identified females who 
higher aggression than appropriately identified females were not significantly 
higher (2 = 1.06 for 54 df, p > .20) on the Pd scale (X — 55.97, SD = 
6.81, N = 29 vs. XY = 53.93, SD = 7.20, N = 27, respectively), These 
results for the males are Provocative since they suggest that one antecedent 
ai to meet social demands for 

sex-typical behavior, social punishment or withholding of social rewards, 
frustration, and aggression toward the source of frustration in the guise 
of antisociality. Almost a quarter century ago Knight (1938) made a 


similar observation regarding Psychopathy manifested in alcoholism when he 
remarked: 


were characterized by 


seems to be the fostering 
in the son—such Passive, 
flict with masculine 
cultural ideology abso 
males, 


More recently, Hathaway and Monachesi 


] $ (9) have noted a “femininity of 
interest pattern” as a correlate of adolesce: 


nt delinquency. 
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this study is still open to alternative interpretations. For example, the low- 
consistency $ might be considered as one who is generally less concerned 
with social demands to conform to accepted value systems, and thus less 
likely to experience frustration from social censure. However, arguing 
against such a contention is the previous finding (11) that low-consistency 
Ss more frequently solicit professional help for problems in their interpersonal 
relationships than do high-consistency Ss. 

The basis for the marked differences in the patterns of relationships for 
female and male Ss in this study remains a question to be answered by further 
research as well as the antecedents of SV-SB consistency. However, one pos- 
sibility which exists is that sex-typicality of behavior for middle-class females 
holds considerably less priority with regard to social reinforcement than it 
does for males. This may be especially the case when a college female sample 
is used, since such a sample includes many who are rewarded for competing 
in areas (e.g., the basic sciences) and for goals (e.g., professional success) 


which have been traditionally male. 


E. SUMMARY 


The present study was concerned with the relationships between psy- 
chometric measures of appropriateness (as to sex-typing) of identification, the 
consistency between social values and social behaviors, and aggression for col- 
lege male and female Ss. There was no relationship found between identifica- 
tion and consistency, leaving the question of antecedents to consistency still 
to be answered. Appropriately identified females were significantly less 
aggressive than girls who were not appropriately identified, whereas the 
Opposite pattern was found for the males, but was not significant, Based on 
the hypothesis that sex-atypicality of personality characteristics would meet 
with social punishment and initiate a frustration-aggression sequence, sub- 
groups were formed based on whether the appropriateness-of-identification, 
social-value, social-behavior combination would indicate sex-typical or sex- 
atypical social behavior. 1 ale groups for whom sex-atypical behavior would 
be predicted were more aggressive than their sex-typical behavior counter- 


parts, but no differences were obtained with females. 
› 
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BASIC DIMENSIONS OF LIGHT AS REINFORCEMENT: 
CHANGES IN PATTERNS, BRIGHTNESS 
AND MOVEMENT*? 


Department of Psychology, Austin College, Sherman, Texas 


W. F. ANGERMEIER AND J. C. Нітт 


A. INTRODUCTION 


The observation that light works as a reinforcer is by now a generally 
accepted fact. This is also true of a number of other so-called “nonhomeo- 
static” motivating stimuli. 

This fact was established—as far as light is concerned—primarily through 
experiments performed by Girdner (1) and Marx, Henderson and Roberts 
(5). The latter authors proposed that it was a “stimulus change” which was 
responsible for the reinforcing properties of the light following an operant re- 
sponse. Levin and Forgays (3) showed the reinforcing effects of light to 
work also in a maze situation. 

Three basic dimensions of light which are particularly suited for experi- 
mental investigations seem to be patterns, brightness, and movement occur- 
ring within the light pattern. 
a degree, enhances certain types of behavior and facilitates 
beyond that point brightness begins to inhibit dis- 
behavior. This was shown in studies conducted 
). As is apparent from the literature, light has 
а discriminative stimulus, but the differentially 
asic dimensions have been neglected in the 


Brightness, up to 
discrimination learning; 
crimination and exploratory 
by Jagoda and D’Amato (2 
been used in many instances as 
reinforcing effects of its own b 
psychological journals. 

A. notable exception to t 


and Hurwitz (8). Finding D 
pressing 51 
be more imp 


his are the studies of Stewart (7), and Stewart 
s obtained by these authors indicated that (а) 
response rate in a bar- tuation which was followed by the presenta- 
tion of light seemed to ortant than intensity in subsequent ex- 


Editorial Office on April 2, 1962. Copyright, 1964, by The Journal 
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E TUIS study m ee hot was a participant in the Summer, 1961, Research 
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tinction trials, and (5) that the intensity of light increased directly as re- 
inforcement only under an FR-schedule of reinforcement. 

A recent study by McClearn (6) suggested that general illumination 
conditions in the environment of different strains of mice may act on mecha- 
nisms other than eye pigmentation, and may be involved as partial determi- 
nants of behavior mechanisms—such as fear, curiosity, or activity. 

Lockard (4) allowed rats to expose themselves to light of a certain in- 
tensity with the aid of an operant self-regulating device. The duration of 
self-exposure was found to depend upon both the brightness of the light used 
for testing and the illumination in which rats were maintained before testing. 

All the studies mentioned so far were concerned primarily with only one 
of the basic dimensions of light and its influence upon behavior. 

The experiments presented here were attempts to investigate the rein- 


forcing properties of patterns, degrees of brightness, and movement within 
patterns in an operant learning situation. 


B. GENERAL DESCRIPTION OF APPARATUS 


The apparatus consisted of a modified Skinner box, 10” X 9" X 9”, with 
sides of clear plastic, and ends of aluminum. The floor was constructed of 
a metal grid. Out of the front panel was cut an opening 2" X 2" in dimen- 
sions. This opening was centered in the front panel, and its lower side was 
75" above the grid floor. Immediately behind this opening was a small 
wooden box which housed the patterns, inserted between a layer of regular 
glass and milk glass, and a 7.5-watt light bulb. Attached to the outside of 
the front panel was a miniature electric-eye light source and a photocell in 
such a manner that a vertical light-beam appeared in the middle of the 
front-panel opening. To the photoelectric relay were wired a clock, 
and a counter. The light was wired throu 
settings from zero to 13 footcandles (FC) 


Thus, when the animal stuck its head through the opening in the front 
panel, it broke the light-beam, which in turn de-energized the relay, and 
presented the appropriate experimental condition to the animal as long as it 
had its head positioned inside the opening. 


a timer, 
gh a variable resistor, permitting 


C. Experiment | 
1. Patterns and Movement 


"Thirty male adult albino rats from the Har 


) lan Wistar strain, about 100 
days old, were used as subjects. 
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All the animals were placed singly into the apparatus for a 10-minute period. 
During this time a response was reinforced by the presentation of a 3-cm? 
square pattern of light of 5-FC brightness. Immediately following this trial, 
all animals were returned to their home cages for a two-minute period. Then 
they were returned singly to the apparatus for another 10-minute period 
under one of the experimental conditions shown in Figure 1. 


FIGURE 1 
EXPERIMENTAL DESIGN FOR EXPERIMENT 1 

IST TRIAL 2ND TRIAL 

o 5 FC А 5 FC 

Г] 5 FC A 5 FC + Movement 
o 5 FC [m] 5 FC 

0 5 ЕС о 5 ЕС + Movement 
m 5 ЕС о ЕС 

tj 5 FC O FC + Movement 


The movement effect was obtained by inserting a specially prepared glass 


trough, inside of which were 10 common houseflies. 

Thus, under the movement conditions, when an animal broke the light- 
beam it would be presented with one of the conditions shown in Figure 1, 
with vague outlines of the fies moving across the illuminated area of the 
patterns, the brightness of which was readjusted to 5 FC to absorb the slight 


dimming effect caused by the flies. 
2. Results 


'The time scores obtained during the main testing trial were subjected to 
a factorial (3 X 2) analysis of variance. "These data showed that the animals 
with the movement in the patterns looked significantly longer than those with- 
out it (F was 6.28 for 1 and 24 df; p < .025). The detailed effects of the 


experiment appear in Figure 2. 
3. Discussion and Conclusions 


From the results it appeared that an additional stimulus change, intro- 


duced by movement within the patterns of light, produced a clear reinforcing 
effect. From Figure 2 it is furthermore apparent that this effect was due 
ll other single or combined factors showed no 


solely to movement, since а 
gth. It was clear from the data that 


significant increase of behavioral stren 
when a change of stimulation from no movement to movement was ac- 


complished by a stimultaneous change in patterns, the increase in behavioral 

strength (viewing time) which normally followed a change in movement 

alone, was offset apparently by the depressing effects of changes in patterns. 
, 
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CHANGES IN: 


MOVEMENT 


PATTERN & 
MOVEMENT 


PATTERN 


NO CHANGE 


D. Experiment 2 
* Brightness and Movement 


ehavior described 


е effects of changes in brightness 
in Experiment T. 


W. F. ANGERMEIER AND J. C. HITT 151 


2. Subjects and Procedure 


Thirty adult male albino rats from the Harlan Wistar strain were used as 
subjects in this study. 

The procedure was identical with that described in Experiment 1, except 
that instead of the patterns (triangle, square, and circle), three degrees of 


brightness were employed. (See Figure 3.) 


FIGURE 3 
EXPERIMENTAL DESIGN FOR EXPERIMENT 2 
1ST TRIAL 2ND TRIAL 
Oo 5 FC o 1 FC 
5 FC Li 1 FC 4- Movement 

Г] 5 FC O 5 FC 

oO 5 FC oO 5 FC + Movement 

Г] 5 FC L1 10 FC 

o 5 FC O 10 FC + Movement 
3. Results 


o a factorial analysis of variance 
as apparent (F of 5.07 for 
vement. The detailed 


Again the time scores were subjected t 
(3 X 2). The only significant difference which w 
1 and 24 df; p < .05) favored movement over nonmo 
effects are shown in Figure 4. 


4, Discussion and Conclusions 


The results indicated again, as Experiment 1 showed, that movement alone 


had a significant reinforcement effect. 
Again changes in brightness alone, or changes in brightness and movement, 


did not yield the expected results. From a detailed analysis of individual 
scores, it appeared that the animals receiving the lower brightness pattern 
with movement (square, 1 FC) seemed to have paid their attention to the 
Movement within the pattern, whereas the other group (square, 10 FC) 
seemed to react to this pattern as if it were an aversive stimulus, despite the 


fact that it contained movement. 


When we look at the data from 
whenever the change in the movement patterns was from the intermediate 
level of complexity (square 5 FC) to the less complex level (either square 
and 1 FC, or triangle and 5 FC), the animals seemed to direct their attention 
er the change was to the 


more to the movement within the pattern; and whenev: 
more complex level, the animals seemed to pay more attention to the patterns 


Or degrees of brightness. 


Experiments 1 and 2, it now seems that 
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E. Summary 


o experiments were reported which were concerned with the effects 
oF changes in patterns, degrees of brightness of light, and movement on operant 
behavior in rats, 


patterned ac resulted in 
n either movement and pat- 
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terning or movement and brightness yielded a slight increase in behavioral 
strength; and changes in patterning alone, brightness alone, or no change 
yielded decreases from previously attained behavioral levels, all other things 


held constant. 
2. Generally, it may be concluded that changes to a lower level of percep- 


tual complexity (either in patterns or brightness) yielded increased behavioral 
strength, whereas the opposite was true of changes to higher levels of 
perceptual complexity of the patterns and of degrees of brightness used here. 
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MANIFESTATIONS OF CEREBRAL DOMINANCE 
AND READING RETARDATION IN 
PRIMARY-GRADE CHILDREN* 


University of Kansas City 


EucrNiA M. Koos 


The phenomenon of the apparently intelligent child who cannot master 
the art of reading is one which has interested many persons both in education 
and in psychology. In every group of such children are found some who show 
such signs of cerebral-dominance anomaly as ambidexterity or lack of uni- 
lateral eye-hand preference. This coincidence has led to perennial investiga- 
tions of a possible relationship between such characteristics and reading 
retardation since Morgan’s original observation in 1896. Conflicting evidence 


as to the existence of such a relationship has accumulated. 


A. PROBLEM 


Much of the research on reading disability has been post hoc in that Ss 
were selected from upper elementary grades after they had spent three or 
four years in unsuccessful efforts to learn reading (2, 11, 13). In many of 
these Ss, no dominance anomaly was shown to be present, although the 
Possibility was not considered that such a condition might have existed 
during the inception of reading instruction. Robinson (9), however, studied 
her Ss intensively from kindergarten through the third grade, finding no 
difference in the reading ability of unilateral- and mixed-dominance groups. 
Since her Ss were primarily children of professional parents, her findings 
are generalizable only to children of similarly high socioeconomic levels and 
Superior intelligence. 
a relationship between dominance anomaly and 
is seen in the successful reading remediation 
hand preferences through training to unilateral 
Shepherd (11), after investigating the asso- 
е anomaly with reading disability, con- 
tendencies were significantly associated 


Pragmatic evidence that 
reading disability does exist 
of older children of mixed eye- 
eye-hand preferences (1, 6). 
ciation of several signs of dominance 
cluded that only right-to-left drawing 

1 Office on April 12, 1962. Copyright, 
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with reading difficulty. Johnson (4) has presented a comprehensive review 
of research in this area.* 


B. HYPOTHESES TESTED 


Observation of poor readers who are ambidextrous or have mixed eye-hand 
preference led Berner and Berner (1) and Leavall (6) to conclude that 
it is a lack of unilateral eye-hand preference which accounts for reading 
difficulty. They hypothesize a confusion of tendencies which interferes with 
the learning of reading. It appears logical to posit on the basis of Orton’s 
theory (8), however, that it is the lack of a controlling eye in binocular 
vision which is associated with the capacity of the hemispheric area to 
retain the proper orientation of the reversible symbol or figure. The objection 
may be raised that fibers from each eye extend to each hemisphere, so that 
the record of stimuli falling on each eye would be transmitted to each 
hemisphere. Two replies to this objection are possible: (a) that the crossed 
fibers may not be functional or may be operant alternately with the 
uncrossed fibers in certain subjects in early years, and (b) that, as Walls 
(12) has hypothesized, the visual mechanism is such that the stimulus of 


only one eye is attended to. In the Present study, 


the following hypothesis 
was tested : 


l. The lack of a controlling eye im binocular vision is associated. with 
retardation in reading in Primary-grade children. 

Since studies of older children 
evidence of a lack of unilateral do 
possible that the greatest influence 
early years of reading instruction 


with reading disabilities failed to yield 
minance traits in many cases, it appeared 
of a lack of unilaterality occurred in the 
; although the cumulative effect of the 
be seen in later years. Thus, although 


aterality in visual perception in the 
second or third grade, his previous inability to learn the mechanics of 


reading would result in his reading retardation in these grades. The 
hypothesis tested here was: 


2. Greater differences in reading 
Ss with undecided versus decided co 
grades than in later grades, 


-achievement-score rank are observed in 
ntrol of binocular vision in early primary 


1 Recent negative evidence regarding this theor S 

У t E ELT s y has been offered b Harry S. 

Beck, University of Virginia, 1960, in a Doctora] dissertation: “An Experimental 

Investigation of the Relationship of Hand-Eye Dominance and Reversals in Second- 
Grade Children." 
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Witty and Kopel (13) found no difference in dominance patterns in a 
group of good and poor readers in grades three to six. Although the lower 
limit of intelligence was specified in their groups, the upper limit was not, 
nor was matching of Ss carried out. Robinson’s mixed-dominant Ss were all 
of superior intelligence (9). The outcome of these two studies suggests 
that mixed-dominant children of superior intelligence avoid the problems 
met by children having lower intelligence by using cues which are not 
perceived by the latter. This conclusion was tested here through the 


following hypothesis: 


3. Mixed-dominant Ss of median or above-median IQ (125 or over in 
the present group) do not differ significantly in reading achievement from 
unilaterally dominant Ss in the primary grades, while mixed-dominant Ss of 
below-median IQ (under 125) are significantly lower in reading achievement 
rank than unilaterally dominant Ss in these grades. 
rsals of letters and words by children with a 
reading disability have been noted by several investigators (6, 8, 11). Various 
causes such as errors in copying and lack of attention to formal differences 
have been proposed. Orton attributed such reversals to a reversed mental 
image, or to the reaction in oral reading to the symbol perceived in reversed 
orientation. This formulation was indirectly tested in the present study 


through this hypothesis: 


Written and oral reve 


4. Primary-grade children who reproduce the WISG Block Design A or 


the WISG Picture Arrangements in reversed orientation will show lower 


reading achievement than children who reproduce these figures correctly. 


Since these tasks are items on an int 
and dominance traits was also studied. 


elligence test, the independence of IQ 


C. METHOD 


Ss were the 109 white, middle-class children in the primary grades ofa 
public school? All children were categorized as to handedness on seven 
performance criteria adapted from those of Robinson (9) and Johnston (5); 
they were classified as to monocular eye preference through the use of adap- 
tations of the Parsons Manoptoscope used by Gates (3) and through the use 
of two tests described by Johnston (5). Binocular eye preference was de- 


endent, and the teachers 


k Wylie V. Harris, Superint 
Lee dr heir helpful cooperation. 


? The writ ishes t 
er wishes to 1 
chool, Kansas City, Kansas, for t 


at the Westwood View 5 


158 JOURNAL OF GENETIC PSYCHOLOGY 


termined by the use of an adaptation of the Scheidemann test (10).3 Each 
S was then categorized “unilaterally dominant” or “mixed eye-hand 
dominant,” depending on the pattern of preference for hand and сув (the 
latter in monocular vision). Ss were further categorized as having a “con- 
trolling eye" in binocular vision if they had demonstrated a consistent 
preference for use of the same eye in the alignment task of the Scheidemann 
test, since in binocular vision a choice between the two eyes must be made 
if only one object is to be perceived. 


TABLE 1 
SIGNIFICANCE OF READING-ScorE SUM oF RANKS; 
VARIABLE—BINOCULAR-VISION CONTROL 


Binocular control Binocular control 


present absent 
N 45 64 
Mean rank 52.4 56.83 
Sum ranks 2358 3637 
U 1323 
® .72 
D .2358 


Reading-achievement rank for Ss in the fi 
obtained from recent scores on the Gates 
on the Stanford Achievement Test (Pri 


Ss in the third grade. The Average Re 
in all cases, 


tst and the second grades was 
Reading Test (Primary) ; scores 
mary) comprised the measure for 
ading Score was the measure used 


Nonparametric tests of significance were applied to ranked reading- 
achievement scores of mixed-dominant and unilaterally dominant Ss to test 
the several hypotheses, 


An IQ estimate for e y deriving a composite score 
from separate group-testi 


З alifornia Test of Mental 
Maturity and the Otis Quick-Scoring Test of Mental Ability. 


D. RzsurTs 
Hypothesis 1 (The lack of 


ciated with retardation in reading in Primary-grade children) was not 
supported by the outcome of a Mann-Whitney U Test applied to the ranked 
reading scores of Ss in all Primary grades, The resultant z-score of .72 was 
found to have a p of .2358, indicating that по significant difference existed 


8 The adaptation of 


this test was Suggested by Morton P. irman 
Department of Psychology, University of Kansas City. on P. Goldman, Chair Р 
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between groups classified as having or lacking decided control in binocular 
vision.* (See Table 1.) 

Hypothesis 2 (Greater differences in reading-achievement-score rank are 
observed in Ss with undecided versus decided control of binocular vision in 


TABLE 2 
SIGNIFICANCE OF READING-SCORE Sum oF RANKS; 
VARIABLE—BINOCULAR-VISION CONTROL 
(Grades 1, 2, 3) 


Gr. 1 Control Gr. 2 Control Gr. 3 Control 
Present Absent Present Absent Present Absent 

N 16 22 16 25 18 12 
Mean rank 18.7 20.1 14.87 24.92 14.33 17.25 
Sum ranks 299 422 238 623 258 207 

U 163 102 s7 

z 39 2.61 88 

" 3483 .0045 1894 


early primary grades than in later grades) was supported in results of 


Mann-Whitney U Tests applied to the ranked reading scores of the two 
visual-control groups in two of the first three grades. A significant difference 
was found between reading-score ranks of Ss with and without control of 
binocular vision in the second grade («= 2.62, p= 0045), while no sig- 
nificant difference in reading-score rank was found between the third-grade 
Ss with and without binocular-vision control. The outcome of a similar 
comparison of groups in the first grade does not support the hypothesis 
(z = 39, p = .3483). (See Table 2.) 
Hypothesis 3 (Mixed-dominant Ss of superior intelligence do not rank 
lower in reading achievement than their peers, unlike mixed-dominant Ss 
of below-median intelligence) was supported by the outcome of the two 
tests of this hypothesis. First, the application of the Mann-Whitney U Test 
to the ranked reading scores of Ss with JQ equal to or above the group 
median yielded a z score of .08 for p= .4681, indicating no significant dif- 
ference existed between reading ranks for the two dominance groups. Next, 
the Mann-Whitney U Test was applied to the ranked reading scores of 
Ss with [Qs estimated at below the median who were classified as mixed 


* ipti f meth and a tabular summary of methodology and 
osea P dfe re been deposited as Document number 7746 with the ADI Auxiliary 
Publications Project, Photoduplication Service, Library of Congress, Washington 
25, D.C. A copy may be secured by citing the Document number and by remitting $1.25 
for photoprints, or $1.25 for 35 mm microfilm. Advance payment is required. Make 
checks or money orders payable to: Chief, Photoduplication Service, Library of 


Congress. 


odology, 
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TABLE 3 
SIGNIFICANCE OF READING-ScoRE SUM ОЕ RANKs; 
VARIABLE—EYE-HAND DOMINANCE IN 
Two IQ-RaNcE Groups 


IQ less than 125 IQ 125 or above 
Mixed E-H Unilateral Mixed E-H Unilateral 
dominance E-H dominance dominance E-H dominance 
N 30 42 12 25 
Mean rank 31.05 40.25 18.34 19.18 
Sum ranks 931.5 1696.5 220.5 482.5 
U 466.5 142.5 
z A 1.87 .08 
p .0307 4681 


eye-h 


and dominant or unilaterally eye-hand dominant. A z score of 1.87, 
with 


5 = .0307 resulted, permitting the conclusion that the hypothesis was 
supported, both in this and the previous test. (See Table 3.) 
TABLE 4 
INDEPENDENCE ОЕ CHARACTERISTICS OF Ss; 
VARIABLES—INTELLIGENCE AND Evr-HaNp Dominance 


Unilateral Mixed Total 


N:IQ above or at median (125 or over) 


37 19 56 
N:IQ below median 33 20 53 
Total 70 39 109 
х2 4+ 
4} 1 
ГА <.70 > .50 
ТАВІЕ 5 


INDEPENDENCE oF Ss’ CHARACTERISTICS; 
VARIABLES—IĪNTELLIGENCE AND BINOCULAR CONTROLA 


Binocular control 


Present Absent Total 
N:IQ above or at median (125) 
N:IQ below median A = is 
x 3.88 
df 1 
Ф 05 


^ Nine subjects whose binocular control could not be determined were excluded. 
To determine whether independent of eye-hand 
preference patterns, ed with a resulting figure 
of 44, p= < .70 > 50. Thus all Ss, it can be concluded 
was not associated with IQ score to more than a 
chance degree. (See Table 4.) 


However, a test similarly applied to assess the independence of JQ scores 
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and binocular-control pattern yielded a у? of 3.88, significant at the .05 
level of probability and indicating that the two characteristics are not inde- 
pendent. This outcome suggests that it is the factor of lack of binocular con- 
trol, resulting in perceptual uncertainties, which penalizes certain Ss on tests 
of intelligence which present reversible figures to such Ss. (See Table 5) 


TABLE 6 
SIGNIFICANCE OF READING-ScoRE SUM OF RANKS; 


VARIABLE—DIRECTION ОЕ WISC PICTURE SEQUENCES 


Direction 
Left to Vertical and Right to 
right L-R or R-L left 
N 95 7 7 
Mean ranks 58.01 42.57 28 
Sum ranks 5541 298 156 
H 9.35 
df 2 
ГА 01 
TABLE 7 
SIGNIFICANCE OF READING-SCORE SuM oF RANKS; 
VanIABLE—WISC Bock DESIGN 1 PLACEMENT* 
Correct Reversed 
placement placement 
N 90 8 
Mean rank 63.51 34.88 
Sum ranks 5716 279 
U 243 
g 1.89 
Ъ .0294 


* Eleven subjects, whose response could not be scored, were excluded. 

In the test involving arrangement of the WISC Picture Arrangement 
items “FIGHT” and “BURGLAR,” responses were scored depending 
on whether the sequence was left-to-right, vertical, or right-to-left (Table 
6). For all Ss, a Kruskal-Wallis One-Way Analysis of Variance was applied 
to reading-score rank, resulting in an H of 9.35, significant at the .01 level, 
which supports Hypothesis + (Primary-grade children who reproduce the 
WISC Block Design A or the WISC Picture Arrangements in reversed orien- 
tation will show lower reading achievement than children who reproduce these 
figures correctly). In the second test of this hypothesis, a Mann-Whitney U 
Test was applied to the reading-score ranks of all Ss who reproduced the 
design A correctly and those who did not; a z score of 1.89 was obtained, 
Significant at the .0294 level of probability, which gave additional support 


to the hypothesis. (See Table 7.) 
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E. Discussion 


The lack of difference in reading-score ranks of Ss with and without visual- 
binocular control appears to support the contention of Berner and Berner (1) 
that it is the mixed eye-hand dominance condition which is the important 
factor in reading retardation. On the other hand, the finding in the present 
study that a significant difference in reading existing in second-grade Ss 
grouped as to binocular-vision control, but that no such difference existed 
between comparable groups in the third grade, tends to support the position 
taken by Orton (8) and advanced in the present study. Thus, due to a dif- 
ferential rate of maturation of hemispheric function, mixed-dominant chil- 
dren would be penalized in learning to read due only to the lack of control 
in binocular vision. This lack would become less marked with progress 
through school, allowing Ss to profit increasingly from proper reading in- 
struction and thus narrowing the gap between them and their unilaterally 
dominant peers. 

The failure of the study to find a significant difference between binocular- 
vision-control groups in the first grade suggests that the cross-sectional ap- 
proach to the problem is inadequate; a longitudinal study of Ss from the 
first through the third grades would offer a more accurate test of this 
hypothesis, provided Ss of a wide range of intelligence were included. The 
outcome in the second and third grades in the present study can, however, 
be regarded as an indication of the reason for the failure of Witty and 
Kopel (13), and others, to find an association between dominance patterns 
and reading disability in upper elementary grades. If the lack of binocular 
control affects reading in early grades rather than the mixed eye-hand 
dominance condition, then it is conceivable that the former condition might 
be resolved through maturation while the latter is not. Thus the condition 
responsible for reading difficulty would not be present for study in later 
grades. However, unless the child was reexposed to basic instruction in 
reading, he would appear to have a reading disability in later grades. 

The finding of a differential influence of the mixed-dominance condition 
in Ss with above-median versus below-median JQ 
group has the ability to employ tangential cues in 
is not possessed by the middle- and lower 
scores the need for a control group of lo 
of Robinson (9), who followed Ss of s 
achievement in the first three grades. 


suggests that the superior 
identifying symbols which 
-IQ groups. This finding under- 
wer-/Q Ss in such studies as that 
uperior JQ only through reading 


A question is raised by the finding of the interdependence of JQ score 
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à and binocular-vision control; it must be determined whether a valid estimate 
of intelligence is obtained through the use of items sensitive to perceptual 
difficulties of a developmental nature. While the IQ score employed for the 
test of independence was an estimate of results of Otis and California tests, 
it should also be noted that Ss arranging WISC designs incorrectly ranked 
significantly lower in reading achievement on both WISC items. In this 
connection, it may be inferred that, if Orton's theory is correct, even a 
prodigy such as Leonardo da Vinci might have scored lower on an IQ test 
as a result of missing such items. 

'The significantly lower reading- 
right-to-left or vertical directional tendency, as well as of 
the red and white colors of the WISC block design, are indirect evidence 
in support of Orton's hypothesis that the visual stimulus is in fact perceived 
by some Ss as an isomeric engram. This finding extends the conclusions of 
Shepherd (11) into the primary-grade group. 'The scope of the present 


design did not include the identification of external signs of dominance in 
Ss giving reversed perceptual responses; such a study would be of value in 
instruction in the reading- 


facilitating the classroom grouping of Ss for special 
readiness period. 

The finding of significan 
tested in the present investigation 0 


Orton’s theory, particularly as it affe 
methodological difficulties encountered in ascertaining the nature of percep- 


tion in primary-grade children, as well as arriving at a logical scoring pro- 
cedure for their perceptual responses, offer a challenge to the ingenuity of 


researchers in this area. 


score ranks of Ss who demonstrated a 
Ss who reversed 


t differences in three of the four hypotheses 
ffers evidence for the tenability of 
cts binocular-vision control. 'The 


F. SuMMARY 
mary-grade public-school children, primarily 
as to hand and eye preference. (the 
n); JQ and reading-achievement 
following variables on reading- 


One hundred and nine pri 
of upper-middle class, were classified A 
latter both in monocular and binocular visio! 


Scores were obtained. The influence of the | : 
Score rank was studied: (a) presence or absence of a controlling eye in 


binocular vision; (2) differential occurrence of maturation affecting 
binocular-vision control in the first three grades; (c) 10 above group 
median їп mixed-dominant Ss and in unilateral Ss, with reference to 
reading-achievement rank, as well as IQ below group median; (d) inde- 
Pendence of [Q score and dominance characteristics ; and (e) perceptual 


reversal tendencies. 
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In the total primary-grade group, the lack of a controlling eye in binoc- 
ular vision was not found to be associated with lower reading rank; however, 
a significantly lower reading score was found for Ss lacking binocular control 
in the second rather than in the third grade, supporting the hypothesis that 
maturation lessens the effect of this factor. The finding of no difference 
in the first-grade group indicated that no conclusion can be reached in the 
present study as to the tenability of the hypothesis in the presence of con- 
flicting evidence. 

A significant difference in reading achievement for all Ss was obtained 
when those with mixed eye-hand preference in the IQ range under the 
group median of 125 were compared to those with unilateral preference in 
reading achievement rank in the same IQ range. No difference in reading 
rank was found between similar dominance groups in the above-median JQ 
range; the outcome of these two tests Supported the hypothesis that the 
influence of dominance tendencies varies with JQ level. 

Ss giving a reversed response to the WISC Block Design A task scored 
significantly lower in reading achievement than others responding correctly. 
Ss who placed the WISC Picture Arrangement items in other than a left- 
to-right sequence scored lower in reading rank than those who followed 
the left-to-right arrangement, supporting the hypothesis that a difference 
would exist. 

Evidence for the tenability of the theory that cerebral dominance anom- 
alies are associated with reading retardation was seen in the findings of 
this study. Relationship of these findings to studies by Witty and Kopel (13), 
Robinson (9) and Shepherd (11) was discussed. 
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INFANTILE SHOCK TRAUMATIZATION AND SUBSEQUENT 
ADAPTABILITY TO STRESS *! 


Catholic University 


EUGENE GAURON 


A. PURPOSE 


The role of early experience in later behavioral development has been 
of particular relevance to those concerned with the development of 
Personality and psychopathology. Despite many empirical investigations 
during the past 20 years, very few generalizations can be made. King (11), 
in a review article criticizing the methodology of earlier studies, reached 
the conclusion that little had been adequately demonstrated beyond the 


at some early experiences affect some later behaviors 
rch be more parametric 


les associated with the 


broad generalization th 
in some ways. King recommended that future resea 


in nature (ie. devoted to investigating the variab 
effects of early experience). 

: 'The variables investigated in this s 
intensity of experience, and type of adult 
Perience. The investigation was specifically 
shock traumatization at different points in 


and emotionality measured in adulthood. 
e at time of experience are inconclusive. Studies 


Which have included groups traumatized in infancy have discovered signifi- 
cant behavioral effects in comparison to nontraumatized animals (8, 9, 21). 
However, studies which have included groups traumatized both in infancy 
and in adulthood have generally failed to discover significant differences 


between these groups (1, 2, 10). 


tudy were age at time of experience, 
behavior influenced by early ex- 
concerned with the effects of 
life upon adaptability to stress 


Findings relative to ag 


With regard to the variable of intensity of experience, Levine (13) and 
Denenberg (6) have demonstrated that the initial effect of infantile traumati- 


zation is to increase the ability to adapt to stress toward an optimal level, 


= 
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i n a Doctoral dissertation submitted to the faculty of 


uirements for the degree of 
eciation to Richard A. 
raciously pro- 
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but that increasing intensity by further traumatization results in an organism 
with markedly reduced capacity to respond to environmental stress in adult- 
hood. 

Effects of early traumatization on later behavior have most frequently 
been demonstrated on stressful tests. If a modification in adaptability to 
stress was being produced by early traumatization, then—as Levine sug- 
gested—future experiments designed to include nonstressful tests would not 


expect to obtain significant differences between traumatized and nontrauma- 
tized animals on these tests. 


Two major predictions were advanced in this study. (а) Animals exposed 
to shock traumatization following weaning will make significantly more 
errors on stressful performance tests and will show greater emotionality 
than will animals that have been shocked in infancy. (6) Animals which 
have not been shocked at all will make significantly more errors on stressful 
performance tests administered in adulthood and will show greater emo- 
tionality than animals which have received shock. Animals which have 
received high shock will make significantly more errors than animals which 
have received low shock. None of these differences, however, will be apparent 


on a nonstressful test. 
B. METHOD 
1. Subjects and Apparatus 


Ninety naive albino rats of the Wistar strain bred from available stock 
at the Perry Point Veterans Administration Animal Laboratory were used. 
The animals were from 31 litters. 

A clear plastic box, 8.5 Х 6 Х 8.5 inches, 
mental animals. The grid floor consisted of 30 wires spaced 1/4 inch apart. 
The shock box employed a new Principle to deliver an inescapable shock 
(5). Briefly, grid wires were interconnected through small neon lights 
arranged in series. When $ touched across several wires, the flow of current 
was diverted from the neons through the body of the animal. 

Of the three performance tests, two were defined as stressful in nature 
and one as nonstressful. The stressful tests involved an avoidance-condition- 


ing procedure and a Water-escape maze; the nonstressful test, а food- 
approach maze. 


was used to shock all experi- 


An L-shaped shuttle maze was used for 
measured 18 X 11.5 X 8 inches, and was 
procedure employed in the shock box w: 
assure an unavoidable constant 


avoidance conditioning. The box 
constructed of galvanized tin. The 
as also used in the shuttle box to 
“current shock. The box was partitioned by 
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a sheet-metal insert into two compartments. In the partition was an opening 
covered by a 5 X 3 inch aluminum door mounted on a long movable rod. 
When the rod was swung aside, the door opened, permitting free access 
between the compartments. Only the grid of the right-hand compartment 
was electrified so that the animal moved in one direction. A 6-volt buzzer, 
placed beside the apparatus, constituted the conditioned stimulus. 

The water maze utilized was that developed by Rosvold and Mirsky (17). 
It was 30 inches square and 12 inches deep. Each day the maze was filled 
to a depth of 9.5 inches with tap water regulated to an approximate temper- 
ature of 89 degrees Fahrenheit. 


The water maze was converted to a 
plywood false bottom into the tank, re 
zones were demarcated by metal rods laid on the screen 


Finally, an open-field test was used to measure emotionality in adulthood. 


For this test, the false bottom was inserted into the tank described above, 
d. The floor was marked off into 


and the hardware-cloth screen was remove 
three concentric squares. Each of these squares was subdivided into smaller 


6-inch squares. 


food maze by inserting an unpainted 
ducing the depth to 4 inches. Error 
covering the maze. 


2. Procedure 

f of the 90 Ss were assigned to the infant 
1f to the adult treatment group. Following 
a split-litter technique, on the day after birth the litters were randomly 
and evenly divided into three groups disregarding sex for the time being: 
pups administered a low shock in infancy (LS Group), pups administered 
a high shock in infancy (HS Group); and control pups (NS Group). The 
entire litter, however, remained with the original mother until weaning. 
The LS and HS Groups were removed each day for the first 20 days of 
life from the nest, transported in a metal container to the experimental room, 


and submitted, one at a time, inescapable shock for three 
minutes. The shock levels were 2 ma for the LS Group and .5 ma for the 
HS Group. Handling of the animals was kept to а minimum. The animals 
were simply taken from their nests, placed into the shock box, and returned 
to the nest. The NS Group was left in the nest with the mother until weaning. 

d without being shocked 


This group was neither handled nor placed on the gri Á 
as the usual procedure would dictate, inasmuch as handling per se can act as 


a stressful agent (3, 14, 20). At the end of 21 days all infant groups were 

weaned, the females discarded from the treatment groups, and the males 
' - . а 

housed four or буе to а cage As random selection at birth would allow, 


a. Infant treatment group. Hal 
treatment group; the remaining ha 


to a continuous, 
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one male animal from each litter was assigned to each treatment group. 
Following weaning, the infant group was not further disturbed until 98 
days of age except for being weighed and differentially identified by means 
of a color code applied to the tails at 50 days. Ss were maintained during 
this period on ad libitum food and water. The food provided was lab-chow 
pellets, supplemented once weekly with lettuce. 

b. Adult treatment group. The 45 animals comprising the adult treatment 
group were also randomly assigned on a split-litter basis to three groups: 
an LS Group, an HS Group, and an NS Group. The shocking procedure 
and shock levels were identical to those of the infant treatment group. Ex- 
posure to shock began at 50 days of age and continued for 20 consecutive 
days. The NS Group was completely ignored for the corresponding 20 days. 
At 70 days, the adult group was weighed and placed four or five to a cage, 
not to be further disturbed until 98 days. 

Testing began for all animals at 98 days. Each animal was first exposed 
to the open-field test for a five-minute period. To determine the reliability 
of the test, Ss were run on two successive days. The animal was placed in 
the center of the apparatus, and Ё counted the number of squares traversed. 
Movement into an adjacent square was recorded when all four Paws crossed 
the boundary line. The scoring system was patterned after one used by Ader 
(1). The squares in the outer area closest to the walls counted one point, 
the second rim counted two, and the center square counted three. Ап 8° 
score for each day was determined by adding the scores assigned to the vary- 
ing squares traversed. The number of defecations during each testing period 
was also recorded. 

Following the open-field tests, all Ss were randomly assigned to one of the 
three tests. King (11) raised the question of the effect of prior tests on sub- 
sequent ones in any multiple-testing procedure, and McMichael (15) noted 
a significant order effect when making use of several tests. Consequently, 
any S was run on but one of the tests, making the results independent of 
possible order effects, 

Ss tested on the food-approach maze were placed on a 23-hour deprivation 
schedule immediately after completing the open-field tests, Water was always 
available to these animals in the home cages, but food was not. This depriva- 
tion schedule left Ss at 80 Per cent of body weight at the completion of the 
experiment. 

For the first two days of adaptation, the barriers were removed from the 
food-approach maze, and the hungry animals, usually in groups of two to 
four, were allowed 30 minutes of free exploration. Ss received a food reward 
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as often as they entered the goal box. On the next day, the barriers were ar- 
ranged in the form of the first of a series of six training problems. Nine trials 
Were given daily on each problem. Time to reach the goal was recorded. 
Training was continued, starting again with the first problem if necessary, 
until each animal reached the goal within 60 seconds for nine trials d 
bus successive problems. Animals that reached criterion early continued the 
series of problems for five trials a day until all Ss had reached the cri- 
terion. Rabinovitch and Rosvold (16) have data to indicate that these extra 
runs beyond criterion do not significantly influence subsequent scores. Having 
reached criterion, the rats were run for eight trials per day on each of 12 test 
problems. The number of blind alleys entered on each trial was recorded. 
The procedure for the water maze was unchanged from that in the food- 
approach maze. The criterion, however, was the completion of nine trials 
within 75 seconds on two successive training problems as used by Rosvold 


and Mirsky (17). 
Ss randomly assigned to avoi 


of free exploration on the first 
was sounded for three seconds at 30 


dance conditioning were given five minutes 
day. At the end of this period, the buzzer 
-second intervals. If the animal continued 


to respond to the buzzer with fright or avoidance after three presentations, 
further presentations were given until $ no longer reacted. Avoidance condi- 
tioning began on the next day. The animal was placed in the shock compart- 
ment, the buzzer sounded, and the door simultaneously opened. After three 
seconds, the grid was charged with .5 ma of current. Whether or not 8 
responded correctly, the shock was terminated at the end of five seconds, and 
this represented a trial. Ten trials were given daily. Adjustments were made 
in the amount of current delivered to the grid so that all Ss were receiving 
the same shock level in proportion to body weight. When an animal reached 
the “safe” compartment, the door was closed, and 8 was permitted to remain 
for 20 seconds before being returned to the other compartment. An error was 
counted each time $ failed to avoid the shock. The criterion for learning was 
the errorless completion of nine of 10 trials over two successive days. 

rocedure was identical to that in acquisition, ex- 
longer shocked. Extinction trials were continued 
the three seconds the buzzer sounded on three 


During extinction, the Р 
cept that the animal was no 
until § failed to respond during 
Successive trials. 

C. RESULTS 
eference to Tables 1 and 2. Note 


The results are presented primarily with r 
n analyses of variance are presented in 


that only significant results of the seve 
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Table 1. In each of the separate analyses, two main effects—intensity of 
shock and age at time of experience—were obtained as well as the inter- 
action term between these effects. Data submitted to analysis included total 
errors in food-approach maze, water-escape maze and avoidance conditioning, 
trials to criterion of extinction in avoidance conditioning, motility and defeca- 
tion scores of open-field test, and terminal weights. 


TABLE 1 
SIGNIFICANT RESULTS? OF ANALYSES OF VARIANCE OF Various MEASURES 
Variable df F $ 

Water-escape maze 

Age 1, 29 5.87 <.01 
Avoidance conditioning 

Intensity 2, 29 6.29 < .01 
Open-field test: motility 

Intensity 2, 89 11.32 < .001 

Аве 1, 89 9.97 < .01 

Intensity X Age 2, 89 4.28 < .05 
Open-field test: defecations 

Intensity 2, 89 24.35 < .001 

Аве 1, 89 10.91 <.01 

Intensity X Age 2, 89 744 <.01 


а Of 14 possible main effects, six were significant at the :05 level or less, 
1. Food-A pproach Maze 


No significant differences were obtained between infants and 


among shock groups in number of errors made 
ance test, 


adults nor 
on the nonstressful perform- 


2. Water-Escape Maze 

A significant age effect on th 
problems is indicated in Table 
of this effect. Ss traumatized in 
(2 < .01) than the group trauma 


3. Avoidance Conditioning 


A significant intensity effect was obtained on the total number of errors 
made in acquisition as indicated in 
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4. Emotionality 


i on dresses nein ba sd dec 
prae: ays 1 and 2 and between the number of 

ations on each of the two days. The correlation obtained for the motility 
scores was .94, and for the defecation scores, s à 
$ pean er pd 3 ee pie traversed on both days, an 
а 1 А ained for the age effect and the 
intensity effect, as well as an interaction effect significant beyond the .05 
level. The NS Group was less emotional than the LS Group (t= 1.48, 
» < .10) and the HS Group (1 —3.96, ? < .001), and the infant group 
was less emotional than the adult group (t = 2.78, p< 005). The signifi- 
cant interaction was derived from the difference between infant shocked 
and adult shocked groups since both nonshocked groups had approximately 
equivalent mean motility scores. Further support for the age and intensity 
effect on emotionality was found in the analysis of the defecation scores. 
Both main effects and the interaction term were significant beyond the 01 
level. The direction of the differences was identical to that described above. 


5. Terminal Weight 


No significant differences were obtained in the analysis of variance of the 
жы weights. However, animals shocked in infancy tended to be 
eavier, though not significantly so, than animals exposed to the same ex- 


Perience at a later point in life. 


D. DISCUSSION 
indicate that the age of experiencing 
dult emotional behavior. This finding 
ms found for both motility and 
shock traumatization was to in- 
the increase in 
ied in adulthood 


'The results of this experiment 
traumatization is important to later a 
is based on the significant interaction ter 


defecation scores. The general effect of 
crease $'s emotionality in later adult behavior. However, 


emotionality was greater when the traumatization Was appl 
than when it was applied in infancy. 
Differential effects attributable to early 


regard to emotionality, but were not on 
age effect was obtained on the water-escape maze, but these differences cut 


across the entire group regardless of the type of treatment. With the excep- 
tion of the age effect on the water maze, this experiment did not demonstrate 
any differential early experience effect on the performance tests used. This 


experience were demonstrated with 
the performance tests. A significant 


TABLE 2 


MEANS AND STANDARD DevIATIONS FOR EacH TREATMENT GROUP ON ALL MEASURES 


Treatment group 


TotalNS(V=10) Ls(N— 10 HS(N=10) Total I(N=15) А (N — 15) 
Variable N Mean SD Mean 50 Mean SD N Mean SD Mean SD 


Avoidance conditioning 
Acquisition (errors) 30 
Avoidance conditioning 
Extinction (trials to criterion) 30 
Water maze (errors) 30 
Food maze (errors) 30 


Open-field test 


Motility 90 
Open-field test 
Defecation (both days) 90 


Terminal body weight (grams) 90 


6.10 1.51 9.70 3.35 10.90 3.65 30 8.20 3.65 9.60 344. 


69.10 38.37 6080 2777 7260 4489 30 6213 3743 7286 3781 
198.10 4847 21120 40.05 222.30 48.39 30 190.80 3017 23026 5199 
173.20 30.37 19090 39.85 189.00 4276 30 177.26 35.64 19146 3984 

(N — 30) (N — 30) (N — 30) (М —45) (М =) 


85.81 2343 7780 18.27 57.83 30.80 90 $1.52 23.52 66.11 28.73 


1.43 1.06 3.23 2.06 3.43 1.69 90 80 72 4.60 1.88 
309.90 41.05 329.50 61.71 310.43 50.82 90 321.22 44.36 312.00 59.50 


+1 
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finding is in agreement with previous research which included an adult treat- 
ment group. These results would indicate the need for re-examination of 
past studies which found an early experience effect. 

One conceivable explanation for the age effect in this study was the dif- 
ferential time lapse between time of traumatization and time of testing in the 
adult and infant treatment groups. The lapse was 80 days for the infant 
treatment group and 30 days for the adult treatment group. It was not pos- 
sible to remove statistically the confounding effect which was inherent in 
the design. It will remain for future research to determine the influence of 
length of the neutral period in studies of this type. 

The second parameter explored in this experiment was intensity of ex- 
perience. Under investigation was the notion based upon the results of Levine 
(13) and Denenberg (6) that mild shock would be most facilitative to 
adaptability to stress. Denenberg proposed a curvilinear relationship between 
Intensity of experience and adaptability to later stress. He predicted that 
animals exposed to a moderate amount of stress would be superior in 
adaptability to later stress than animals exposed to either an excessive 
amount of noxious stimulation or no traumatization. The findings of this 
experiment do not support this position. Instead of a curvilinear function, a 
linear relationship was obtained, with the NS Group being superior in their 
adaptability to later stress to either shocked group, and the HS Group being 


Poorest in adaptability to later stress. 


On the other hand, the results of the study support a formulation ad- 


vanced by Bovard (4) concerning the effects of early experience on resistance 
to stress, On the assumption that the organism has at its disposal a limited 
Teservoir of resistance to stress, Bovard maintained that early stress de- 
creased the ability to resist later stress. Early stress could be thought of as 
Sapping or chipping away at the organism’s resources and bodily defenses, 
thereby lowering the capacity to resist later stress. One would predict from 
this position that animals that have not been shocked in infancy will be 
superior learners under stressful conditions than animals that have been 


shocked in infancy. These are essentially the results of this study. 
ality measures were also contrary to 


Significant differences on the emotion 
the findings of Denenberg. In very recent work, Denenberg (7) reported that 
nonshocked animals were more emotional than shocked ones. The present 
results are more in accord with the findings of Kurtz and Pearl (12) and 


those of Scott (18). The former hat experiences of 


intense fear tended to make animals m 
situations, The latter author found that a shocked group o 


authors demonstrated t 
ore fearful in future fear-producing 
f rats was least 
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active in a locomotor situation. In the present experiment, both shocked 
groups were more emotional than a nonshocked group on an open-field test. 

The third parameter investigated was related to the type of behavior in- 
fluenced in adulthood. The results of this experiment indicate that the 
effect of exposure to traumatic shock on behavior in stressful tests depends 
upon the similarity of the test to the original traumatic situation. Previous 
exposure to shock had no apparent effect on a future stressful test not 
involving shock nor on a nonstressful test, but only on a stressful test which 
included shock. This is the same kind of specific relationship noted in the 
studies of Baron, Brookshire and Littman (2) and Stanley and Monkman 
(19). It would appear that exposure to a specific traumatizing agent over a 
prolonged period of time does not necessarily produce a generalized impair- 
ment in ability to function under all types of stress. The effect of the 


traumatization appears to dissipate with the decrease in similarity between 
the test administered and the original traumatic situation. 


E. SUMMARY 


i s -half of the animals, 
the tı d prior to weaning, while to the other half the 
identical treatment was applied later in life. When the rats reached 100 


measures: avoidance conditioning, Water-escape maze, food-approach maze, 
open-field test, and body weight. 


The major findings indicate: 
1. Traumatization applied in infanc 


the shocked groups. 


3. Previous experience with shock produced decremental performance on 
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Р 5 А T 
stressful test involving the repetition of shock, but not on a stressful test 
not involving shock nor on a nonstressful test. 


The Tesults were discussed in terms of their discrepancy and/or correspond- 
ence with previous research and theoretical formulations, and as indicating the 


need for more research of an exploratory nature within the area. 
А 
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PREMATURE AGING AS A FUNCTION OF LONG-TERM 
ENVIRONMENTAL STRESS*? 


Department of Psychology, Boston College 


WirLiAM P. PARÉ? 


A. OBSERVATION 


al and senescent organisms do not readily adapt 
(17) to emphasize the resemblance be- 
triphasic general-adaptation-syndrome. 


The observation that neonat 
to stress led Selye and Priorieschi 


tween the aging process and Selye’s 
On the assumption that organisms are born with a fixed quantity of adaptive 


energy, Selye and Prioreschi theorized that the onset of senescence is a func- 
tion of the rate of adaptive-energy expenditure. There are at least two im- 
plications to this theory. One implication is that the aging process is acceler- 
ated by repeated exposures to stressful stimuli. The second implication is that 
older organisms cannot adapt to stress as readily as can young adult organ- 
isms. This "wear-and-tear" theory of aging has been mentioned by Bortz 


(4) and by Platner (14). 
The hypothesis that old age is chi 
to stress has received some experimenta 


however, exists to support the contention t 
mature physiological aging. Some investigators have studied the effects of 


strictly physiological stressors, such as radiation (6) and high altitude (20), 
and have concluded that these factors shorten life-span. 

The purpose of this study was to investigate the relationship between 
long-term exposure to psychological stress and the aging process in male rats. 
Indices of physiological aging were basal metabolic rate (BMR) and size 
of the prostate gland. A decrease in BMR with old age has been demonstrated 


repeatedly (3, 15, 18). Prostatic hypertrophy is also characteristic of the 
Moore’s survey (12) led him to state that approxi- 


aracterized by decreased ability to adapt 
1 verification (7, 21 ). Little evidence, 
hat chronic stress can initiate pre- 


senescent human male. 
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mately 78 per cent of all 80-year-old men demonstrate prostatic hypertrophy 
In contrast, it is unknown at the age of 20 and rare at the age of 40. Several 
investigators (5, 9, 11) concur with Moore’s observation. 

For this study, psychological stress was defined in terms of tone-shock 
Presentations. Previous work (13) demonstrates that a CS tone significantly 
enhances a rat’s response to stress when stress is indicated by adrenal size, 
stomach ulceration, and body-weight loss. The hypothesis to be tested was 
that rats subjected to a chronic shock-stress condition exhibit a reduced BMR 
and a higher Prostate-weight body-weight ratio than rats not subjected to 
such stress. To determine the relative stressfulness of different experimental 
conditions, the author obtained blood differentials as well as estimates of 
adrenal size. 

B. METHOD 


1. Subjects 


The study utilized 48 male Sprague-Dawley albino rats approximately 
105 days of age at the beginning of the experiment. 


2. Apparatus 


Experimental stress chambers consisted of boxes seven inches wide, eight 
inches deep, and seven inches high. Except for the front wall, which consisted 
of plastic and served as a door, all walls were made of wood. A two-inch 
hole was located in the ceiling above which a small speaker was attached. The 
floor consisted of brass rods 3/16 of an inch in diameter and spaced one- 
half inch apart. Each chamber was placed inside a ventilated picnic cooler. 
When the cooler doors were in place, chambers were isolated from one 
another with respect to sound. The author's hope was to provide a constant 
physical environment. A Scientific Prototype Shock-source and Scrambler 
(Model No. S813) was used to charge the chamber grids. Tone was supplied 
by an Eico audiogenerator (Model 377). Presentation of stimulus events was 
controlled by a Gerbrand’s tape programmer. 

'The apparatus for determining BMRs was a modification of Benedict's 
apparatus (2). It consisted of an animal cage of hardware cloth, nine inches 
by four inches by four inches, situated inside an air-tight plastic chamber. 
Air within the BMR chamber was circulated through a canister that con- 
tained soda lime. "The soda lime removed carbon dioxide from the system. 
The chamber was connected to a spirometer that had a capacity of one liter. 
The rat's consumption of Oxygen caused a loss of chamber volume. Loss of 
chamber volume caused a drop of the spirometer bell. Volume changes were 


WILLIAM P. PARE 187 


monitored by an Esterline-Angus milliammeter that recorded rate of oxygen 
consumption as measured by the spirometer. 


3. Procedure 


Prior to the experimental period, blood smears were obtained from the 
tail blood of each rat. Base measures for BMR, blood eosinophils, and 
lymphocyte were also obtained. The number of eosinophils and lymphocytes 
per 100 leukocyte cells was ascertained. Two blood differentials were obtained. 
BMR was obtained after the rat was placed in a restraining cage and after 
the restraining cage was placed within the plastic chamber. After the chamber 
was inspected for air leaks, the test was made. 

At the beginning and the end of a test period, chamber temperature and 
barometric pressure were recorded. The amount of oxygen consumed during 
the 30-minute test period was measured, and the calorie output per square 
centimeter of body surface per day was calculated. ‘To make this calculation, 
it was assumed that one liter of oxygen was equivalent to 4.8 calories. All 
Measurements were corrected for standard temperature and pressure. Body 
surface area was calculated according to the formula: body surface area (in 
square centimeters) = .0011 X body weight (in grams):9. Three ВМК 
Were obtained for each rat prior to the experimental period. Four days inter- 
vened between each determination. The average of the three measures served 
as the BMR for each rat. 

amber for an habituation 


Each of the 36 rats was placed in his individual ch bitu 
Period of seven days. On the eighth day, the stress schedule was initiated. 


"The stress schedule consisted of a four-second, 1,700-cps tone followed im- 
mediately by a one-second shock of 2.5 milliamperes. Tone-shock pairs were 
Presented randomly with an average interval of three minutes between suc- 
Cessive pairs. Twelve rats, designated tone-shock animals (TS), received 
both shock and tone. Twelve rats, designated “no-tone, shock animals 
(NTS), received shock only. Twelve rats, designated “no-tone, no-shock 
animals (N'TNS), received neither tone nor shock and served as chamber 


control animals. Twelve rats remained in their individual home cages in 
à e cage controls (HC). The stress period 


the animal and served as hom i 
lasted x kowe pee day for each of 24 days. Each rat had continuous access 
to food and water. On the 19th and 23rd day of the stress period, BMR was 
toe and every fourth day there- 


determin On the first stress day, 
ed for each rat. On Сауд 
after, blood differentials were procured for each rat. Upon termination of 


the stress period, all rats were sacrificed. Adrenal and prostate glands (a) 
Were removed (b) were quick-frozen with dry ice, and (c) were weighed 
, 
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on a Mettler analytical balance. The prostate glands were placed in an 
oven at 57°C for 42 hours. A dry weight was then obtained. 


C. RESULTS 


Analysis of the adrenal-weight, body-weight ratios reveals significant dif- 
ferences among the four experimental groups (F = 5.02; df = 3, 44; p< 
01). Comparison of group means by Duncan's multiple-range test indicates 
that tone-shocked rats differ significantly (р < .01) from rats in the other 
three groups. The data are presented in Table 1. 


TABLE 1 
MEANS AND STANDARD DEVIATIONS OF ADRENAL-WEIGHT, Bopy-WEIGHT RATIOS 


Experimental treatment 


Home 

cage No tone- No tone- Tone- 
Parameter control No shock Shock Shock 
Mean 1141 1175 1231 1404 
Standard 
deviation 0127 .0195 .0118 .0183 


An analysis of variance for the lymphocyte and eosinophil data indicates 
that the experimental treatment has effects significant beyond the .01 level 
(lymphocyte: F = 11.48; df = 3, 44; eosinophil: F = 9.73; df — 3, 44). 
Comparison of group-treatment means indicates that both lymphocyte and 
eosinophil counts for NTS rats and TS rats are significantly less than counts 
for МТМ rats and for HC rats. See Figure 1. 


By dividing each rat’s initial BMR into the mean of the last two BMRs 


MEAN LYMPHOCYTES 
MEAN EOSINOPHILS 


1 2 а 4 5 6 7 в 
FOUR-DAY PERIODS 


FOUR-DAY PERIODS 


FIGURE 1 
Mean LYMPHOCYTE AND EOSINOPHIL RESPONSES 
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determined under stress, a BMR percentage-change score was obtained. 
Differences among mean percentage changes were not significant (F = 2.27; 
df = 3, 44; p > .05). 

Analysis of prostate (wet weight), body 
tate glands of TS and NTS rats are larger than those of other rats. The 
differences are significant beyond the .01 level. Analysis of dry weights 
produces similar results (F = 5.62). Wet and dry weights for prostate- 


body ratios are presented in Table 2. 


-weight ratios indicates that pros- 


TABLE 2 
Mean Ratios or WET AND OF DRY PROSTATE WrzicHT (iN MILLIGRAMS) 
To Bopy WEIGHT (IN GRAMS) 


Experimental treatment 


Home 
2 cage No tone- No tone- Tone- 
Weight control No shock Shock Shock 
Wet 
Mean 2.07 2.29 2.94 $17 
Standard 
deviation 0.51 0.77 0.72 0.92 
Dry 
Mean 0.36 0.36 0.39 0.40 
Standard 
deviation 0.09 0.10 0.10 0.11 


D. Discussion 
fested by TS and NTS rats supports the results 
an (1) and by Speirs and Meyer (19). 
to stress agrees with the findings of Selye 


(16) and with those of Farris (8). The significant adrenal hypertrophy 
manifested by TS rats supports previous results secured by the author (13) 


and demonstrates that the presence of a warning tone increases the stressful- 
On the basis of the blood data and the 


ness of the shock-stress situation. f the 
adrenal gland data, we conclude that the TS condition is more stressful than 

any condition without tone. | 
The negative BMR results are not surprising. Reported decreases in BMR 
with age are not large, and it may be difficult to observe differences over a 
relatively short experimental period. It also seems reasonable to assume that 
tabolism to enable a rat to cope 


chronic stress requires an increase n energy me i с 
with a drastic change in environment. As BMR estimates were not obtained 


immediately following onset of stress and were not obtained at intervals 


The eosinopenia mani 
obtained by Anthony and Ackerm 
The elevated lymphocyte response 
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throughout the experimental period, the hypothesis of increased energy 
metabolism due to stress remains a problem for future research. 

The prostatic hypertrophy manifested by rats subjected to stress supports 
the “wear-and-tear” theory of aging. Herrington and Nelbach (10) have 
presented data that, according to them, show that the absolute and the 
relative prostate gland weights of rats 210 days of age are greater than 
prostate gland weights of rats 120 days of age. However, as Herrington and 
Nelbach did not subject their data to statistical treatment, their claim is 
difficult to evaluate. 

In regard to the present study, two precautionary remarks are in order. 
First, the prostate gland is part of just one system, out of many systems, that 
supposedly wears out in the process of aging. Results discussed in this paper 
indicate that chronic stress is instrumental in causing one physiological sign 
of senescence; i.e, prostatic hypertrophy. Second, as found in senescent 
humans, benign prostatic hypertrophy is concurrent with nodular hyper- 
plasia. In the present study, the author did not secure microscopic data on 
the cellular composition of prostate tissue. Positive cytological evidence 
would reinforce the conclusions reached. 

The results discussed in this paper indicate that 
may "require" or "cause" adaptive responses that produce irreversible damage 
and hence shorten life span. A concept such as "normal" aging may be mis- 
leading, since aging cannot be represented as a unitary concept. Aging is the 


cumulative effect of responses made by biological systems as these systems 
adapt themselves to environmental stressors. 


an animal's environment 


E. Summary 


and compared to prestress 
l period, adrenal and pros- 
emonstrate eosinopenia and 
arger adrenal-weight, body- 
ger ats not under stress. BMR 
differentials are not significant, 
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SENESCENCE AND FIGURAL AFTEREFFECTS IN TWO 
MODALITIES: A CORRECTION*? 


Duke University 


Car E1sporFER AND SEYMOUR AXELROD 


A. INTRODUCTION 


In a recent article (1), the authors examined the hypothesis that elderly 
persons are less susceptible to visual and kinesthetic figural aftereffects than 


are younger persons. The conclusion they reached was that ". . . senescence 


does not appear to have a pronounced effect either on susceptibility to, or time 
." This conclusion was based (а) on the 


course of, figural after-effects . . . 
young adults and senescent indi- 


absence of significant differences between 
viduals in visual or kinesthetic aftereffects at various intervals after satiation, 
and (b) on the absence of significant positive correlations between after- 
effects in the two modalities: vision and kinesthesis. The authors interpreted 
their conclusion to be inconsistent with Rich's finding of negative correla- 
tions between figural aftereffects and age in elderly groups (2), and with 
Wertheimer’s use of figural aftereffects as an index of "metabolic effi- 


ciency" (3). 

Our data were collected by two assistants, A-1 and A-2, each of whom had 
been given detailed instructions. A check of the first few protocols obtained 
by each assistant raised no suspicion that precise measurements were not being 


Subsequent to the publication of the study, however, it became clear 
ad been suffering from a neurological disorder 
"We were led, therefore, to a reanalysis of 


the data. In this reanalysis, data collected by А-1 and А-2 were tabulated 
separately. The results are given in Figures 1, 2, and 3. Each figure shows 
visual aftereffects as functions of time allowed to elapse subsequent to in- 
spection. Data are given for the total sample, as well as for old and young 
subjects, respectively. It can be seen that data collected by А-1 yield curves 
that show monotonic decrease with time. Data collected by A-2 yield curves 


made. 
that one of the assistants h 


that affected visual functioning. 
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nT AS A FUNCTION ОЕ TIME SINCE INSPECTION FOR 


MEAN DISPLACEME 
THE THREE ASSISTANTS: YOUNG Ss 
tions to a horizontal line. In view of the sus- 


that are irregular approxima 
d by A-2, a third assistant, 


pected unreliability of the measurements reporte 
A-3, was assigned to collect data. 

B. PROCEDURE 
new subjects, 15 young men (with a mean age of 20.8 years; 
scent men (with a mean age of 66.1 years; SD —2.3) 
men came from the same source as had the carlier 
e was the same as that described in the earlier paper. 


Thirty 
SD = 3.7) and 15 sene 
were employed. These 
subjects. The procedur: 
Data were collected by A-3. 

C. RESULTS 
show that curves based on measurements made by A-3 are 
hose based on measurements made by A-1. Based on 
by A-1 and A-2, (b) by А-1 and A-3, and (с) by 
A-2 and A-3, three separate analyses were performed. In analyses (a) and 
in analyses that involved measurements by A-2—significant time 
found: p < .05 for (a); p < .01 for (c). Such 


Figures 1 to 3 
similar in form to t 
measurements made (а) 


(c)—i.e., 
X assistant effects were 
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effects were not significant in the analysis that involved measurements made 
by А-1 and А-3. | | | 

A significant time X age effect was found only in the analysis that involved 
measurements made by A-1 and A-3. In that same analysis, the time effect was 
significant beyond the .001 level. No significant age effect was discovered. 
For the combined data of A-1 and A-3, the difference between old and young 
subjects was significant only at zero time. Data for A-1 and A-3 combined, 


presumably the only valid combination, are presented in Figure 4. Except 


at 120 seconds subsequent to inspection, aftereffects are higher for young 
men than for elderly persons. 'The largest difference is at zero time. 
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T-T= Total Sample N-54 
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D. Discussion 
If the combined data of А-1 and А-3 had be 
original paper was Prepared, the authors shoul 
cent subjects have lower visual aftereffects tha 
measurements taken immediately 
mal. To that extent our result 


en available at the time the 


d have concluded that senes- 


after inspecti 
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reported by Rich (2), and with Wertheimer’s theoretical position (3). 
The authors have re-examined their original data on kinesthetic after- 
effects and do not find them to differ systematically according to assistant. 
In the kinesthetic study, the scale had large black numbers that unquestionably 
were legible to A-2. Nevertheless, in view of the unreliability of the measure- 
ments made by A-2 in the visual study, it seems that we should conclude 
that our data in the kinesthetic study do not bear on any hypothesis. In any 
case, the absence in our original report of significant correlations between 
aftereffects in the two modalities must be considered meaningless. We regret 


the publication of erroneous conclusions. 
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DIFFERENTIAL LATENCY OF ORAL RESPONSE ON THE 
FIRST DAY OF LIFE*! 


Ithaca College 


HELEN BLAUVELT 


A. PROBLEM 


The problem of this study was suggested by observations of 200 newborn 
infants. On days chosen at random, the youngest infant in a nursery was 
observed before and during the first feeding. Observations suggested that differ- 
ences in infant self-stimulation in the nursery are associated with differences 
in reflex capacity as feeding begins. Hospital routine inadvertently separates 
the early part of the sequence of stimulation from the mother who feeds the 
baby. For reasons of safety, the neonate in American culture is an institu- 
tion child for a brief period. Deprivation studies have implied that lack of 
sustained adult attention to individual infants in institutions and homes has 
been associated with lack of adequate care (3). This implication suggests 
that adequate performance of the child-care task may depend on contact with 
the infant at times other than during those tasks. The general hypothesis sug- 
gested is that optimum infant care for bodily function may be dependent on 
knowledge of the infant’s action in the preceding time span. 

Institution routine may separate the preceding sequence from the care- 
taking adult. In this event, the caretaking adult cannot participate in the 
preceding action or be directly aware of it and so may assist the baby less 
effectively. This is a reasonable hypothesis for the first feeding postpartum 
when the baby is 24 hours old. | | ; S 

The baby is taken from the nursery to his mother's room at feeding time. 
Infant and mother are dependent for safe infant feeding on infant rese 
response to stimulation by the mother. i we assume infant “readiness for 
the particular reflex response, the infant’s capacity to respond will vary with 
the stimulation received. The infant may be unresponsive because unstimu- 
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lated, or maximally responsive, and then enter into a refractory state in which 
rest is necessary before the next response is possible. Prechtl (5) adds a 
fourth period in which the infant gives a contralateral response. 

If part of the sequence has occurred in the nursery before feeding, the 
baby lacks cortical maturity to “adapt” his responses to adult stimulation 
that is not adjusted to his own reflex tempo at the moment. The adult must 
modulate the stimulation until it reaches the right level for the infant’s re- 
sponse capacity at the time. We would expect the baby’s response capacity to 
be a function of stimulation and response in the preceding period. Infant 
differences in reflex response may have many antecedents, including differen- 
tials in maturation, residual effects of maternal medication during labor, 
differences in parturition, differences in maternal h: 
in nursery-staff handling of the baby. This study su 
differences in infant action before feeding, 

The hypothesis of a sequence of infant actio 
feeding), which is a logical part of the adult-in 
gested questions amenable to investigation, 
the prefeeding period in one nursery be de 


differential action associated with subsequi 
oral stimulation ? 


A specific hypothesis for the questions just mentioned was not immedi 
apparent. Observation had suggested that duration of self-stimulation (hand- 
body contact) is significantly related to latency of reflex response. Time can 
be measured with the required precision on film. However, the durations of 
contact measured on film are imprecise in an anatomical sense. Actual contact 
of hand and body can seldom be demonstrated on a two-dimensional film 


plane. Lines between body regions cannot be defined with precision in the 
moving infant. Therefore, in the adopted procedure: 


defined as hand-mouth contact and hand-hair contact, an 
Я 


was made to find, by experiment, what postural relations| 
with these criteria. 


andling, and differences 
ggests another possibility : 


n (related to the reflexes of 
fant behavior of feeding, sug- 
(a) Could differential action їп 
monstrated? (b) If so, was such 
ent latency of reflex response to 


ately 


(a) criteria were 
d (b) an attempt 
hips are associated 


Ў refore, our h othesis i 
associated with criteria of body contact wi Hes is that the posture 


subsequent response to oral stimulation, atency of 
B. Mernop 
is Subjects 
On i of 28 randomly chosen days, a subject was selected O h d 
this subject was the first baby to be admitted to t : On each day 


he nursery who was desig- 
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nated normal, had been delivered without complication, and was to be bottle 
fed. In one series, Experiment I, observations were made on 13 babies in 
their first day of life. In a second series, Experiment 2, observations were 
made on 15 babies. Six of the 15 babies were in their first day of life. Nine 


were in their second day of life. 
2. Equipment 


A 16-mm moving picture camera with wide-angle lens and a micro- 
chronometer, both on tripods, were used for recording behavior samples. 
One switch started the camera and the microchronometer simultaneously. A 
time-and-motion study projector was used for film analysis. 


3. Procedure 
outine was left unchanged. Infants spent the 
fed. None was seen by his mother. All 
infants received similar care by the same nursery staff. Each infant lay in his 
crib on his left side, supported by a rolled pad along his back. Four hours of 
quiet (with no handling) preceded the test which began at a routine hospital 
feeding period (2 a. m.), when clothing is routinely changed. Soiled clothing 
by was rolled in his own crib a few feet to the 
camera. The camera, at the head of the crib, was focused on the infant’s head 
and the microchronometer beside the crib, and recorded a 0.48-minute 


standard time sample which has been described elsewhere (1). 
Briefly, a prestimulus period of 0.16 minute of spontaneous activity was 
followed by a stimulus period. The stimulus was a skin-to-skin moving con- 


tact of a finger to the baby’s right cheek. Starting at the ear, the stimulus- 
finger moved to the median line of the lips and back to the ear. Stimulation 
was repeated three times in .16 (= .03) minute to form continuous move- 


ments of stimulation. | : 
s the movement of the infant's mouth 


The reflex response was defined a ' 
toward the right side of the crib while the moving stimulus was in the last 


three-tenths of its traveling time from ear to lips. If more than one move- 
ment occurred, the reflex response was the movement that occurred as stimu- 
lation was nearest the median line. The response involved movement against 
gravity and against the force of the moving stimulus. There was no control 
for inhibition of the response by the force of the stimulus. | | | 
In Experiment 1, at five-minute intervals, two observations (motion pic- 
tures) of the same length were taken. The second period was without a 


В “реті a s repeated continuously as 
contact stimulus. In Experiment =, P \ 


Normal hospital nursery г 
first day in the nursery. None was 


was removed and the ba 


stimulation wa 
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the baby was aroused and until his movement became as rapid as the move- 
ments of stimulation, or until he fell asleep. Since infants do not make hand- 
mouth or hand-hair contact in all samples, we have disregarded all obser- 
vations prior to the period in which the first contact occurred. Hand-body 
contact, posture, and latency of reflex response to tactile stimulation were 
analyzed from film by means of a time-and-motion study projector that 


threw images onto a mirror that reflected them to a ground-glass screen on 
the desk beside the projector. 


4. Criteria 

Our criterion definitions were as follows: 

1. Hair was the head region with hair dorsal or Posterior to the ear, 
and cranial or superior to the ear. 

2. Mouth was the perioral region betw 
tum), and was bounded on each side by 
parallel to the nose. 

3. Contact occurred when 
hair, or when the right hand 


een the nostrils and the chin (men- 
a line through the center of the eye 


the right hand obscured or was obscured by 
obscured the mouth, unless the shadow indi- 


аз a light area between shadow and hand). 
e ceiling (3.4 lumens at th 


was parallel to the 
a line from shoulder to hip). 
is line, it was dorsal in posi- 


S ventral in position, Tf any part of the hand 
and was Parallel to the ear. 


tion; if ventral to the line, it wa 
touched the line, the h 


5. Reliability 
The film was analyzed by t 


à he experimenter and 
cent of the film strips, 


6. The Specific Hypothesis 


As the infants roused before their first feedin i 
d 
touched both mouth and hair within 0.1 enim бы тт fem 


minute. Therefore, the 0.1 minute 
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immediately preceding the stimulus period was chosen as a base or standard 
behavior period. On the basis of total contact found in two behavior samples 
for each baby, an association is shown between the body areas touched and 
the baby’s posture throughout the observational period. 

Longer mouth contact was associated with longer ventral hand posture. 
Longer hair contact was associated with longer dorsal hand posture. . 

According to Fisher's exact probability test (4, pp. 96-97 ; 7), each of the 
relations is significant beyond the .01 level. 
gth that gave independence of hair contact and mouth 
contact was not predicted but was found on the basis of our observational 
data, the relationships were tested again in another group of infants. In Ex- 
periment 2, the first period in which the baby made hand-body contact was 
chosen as the contact sample. Behavior in the contact sample was then related 
to the posture throughout the first sample. Again (beyond the .001 level of 
confidence) infants who made more mouth contact showed more ventral 
hand posture and infants who made more hair contact showed more dorsal 
hand posture. Thus, babies who show posture with more ventral than dorsal 
right-hand position differ from other babies with respect to latency of the 


first response to oral stimulation. 


As the sample len 


C. RESULTS 

during a time-behavior sample, infants less than one day 
old are divided before their first feeding into two groups (ventral or dorsal 
hand position of 0.1 minute) with respect to latency of subsequent reflex 
response to oral stimulation (¢ = 247; df = ll; < 105). | | 

On the infant’s first day of life, differential posture is associated with a 
specific level of latency of subsequent response. Greater duration of ventral 
hand position is associated with a latency of response of less than .02 minute. 
Duration of other hand positions (dorsal and parallel) is associated with a 
latency of more than .02 minute. | | 

Figure 1 shows the latency of reflex responses in relation to age (one to 
four days). For the babies who show more ventral than dorsal hand le 
latency is lower on each succeeding day. The difference is A on day 
one before the first feeding. The coefficient of variation ma Fit id i 
the four days. On days one and two, infants are less erp an ч = 
three and four. After day two, variability rises sharply with the age 


babies. 


By posture assumed 
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dorsal. 
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COEFFICIENT OF VARIATION IN % 


MEAN LATENCY 
Time in .OO! min 


FOR Two Groups or INFANTS 
(Mean latency and 


€ no stimulation. Our data 
action significant to bodily 
Institution routine from the 


of infant 


function may be inadvertently Separated by 


adult upon whom the infant is depend 
question. 
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of response on the first day of life. Such variation may also be the non- 
random result of random postural differences under the force of gravity. 
Hand and head are distal to other parts of the body, and their position is an 
expression of the interrelationships of any or all of the parts. The relation- 
ship of head and hand dictates what body region will be touched and manipu- 
lated by the baby. The force of gravity may dictate that wherever the baby’s 
hand first falls will be the region in which it tends to stay. 

Should the “preference” for an area of hand contact prove stable over 
time in a group or in individuals, the possibility of sensory preconditioning 
is suggested (6). One may speculate whether two groups of infants with 
different levels of oral response at feeding would condition differently to the 


feeding process. 
Why does association between posture and latency occur? Possibly the 


h posture is a differential self-stimulation. Such 
ntersensory interaction as a mode of communica- 
fant is developed in child-care tasks. 


“self-contact” associated wit 
an hypothesis suggests that i 
tion between mother and in 


E. SUMMARY 


fferences in posture associated with latency of 


Neonate infants show di 
the first day of life before the 


response to buccal stimulation. This occurs in 
first feeding. 
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ADOLESCENT PERSONAL PROBLEMS AS A FUNCTION 
OF AGE AND SEX*?+ 


Department of Psychology, Temple University 


James F. Apams* 


A. INTRODUCTION 


The problems of adolescents have been of interest and concern to parents 
ears. Although numerous techniques have been used 
to investigate the problems, the most common procedure has been to use the 
problem inventory or checklist. Typically a checklist describes a number of 
specific problem situations and the respondent is asked to check those items 
that worry him or best describe him. In order of publication date, typical 
studies are those by Symonds (7), Cheney (1), Elias (2), Morris (5), and 
Hayden (4). As Symonds has noted, the check-list procedure may require 
the respondent to indicate what he feels should be of importance or of major 
concern, rather than to indicate what is of importance or major concern. 
Other investigators have used the interview (8), projective techniques (3); 
and essays (6) to study adolescent problems. 

From the studies mentioned, as well as from other studies, it would seem 
that between one-third and one-half of the school population are anxious 
about academic work. Health problems are checked frequently on problem 
lists, but they are seldom mentioned in essays. Girls are more concerned than 
boys with school problems, family relationships, and social adjustments. Boys, 
on the other hand, are reported to be more concerned than girls with fi- 


nances and vocational plans. 
B. THE Present STUDY 
adolescent problems for several reasons. First of 


all, it seemed that the problem checklist approach, which has been used in 
ies, has definite limitations. It does not show whether a respondent 
se he feels that it should be a problem or because it 
he typical procedure does not give satisfactory indica- 


and educators for many y 


'The author investigated 


many stud 
checks a problem becau 


is a problem. Further, t 
by The 


ial Office on May 10, 1962. Copyright, 1964, 


Bolton Fund Grant from Temple University. | 
year of 1963-64 at the Uni- 
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tion as to whether a problem is a major problem or one that gives the indi- 
vidual little or no difficulty. Second, many studies have combined data on 


males and females or have reported data on one sex only, so that sex differ- 
ences have been difficult to ascertain. Third, few 
range; hence it has been difficult to observe w 
function of age. Fourth, as the author is enga 
seemed worthwhile to investigate the types o 
reasonably might expect to find of major conce 


studies have a wide age 
hether problems change as a 
ged in counselor training, it 
f problems that a counselor 
rn to counselees. 


C. PROCEDURE 


s of Philadelphia and 


the surrounding suburban communities. As 'Table | Shows, respondents 


ranged in age from 10 to 19, 


TABLE 1 

NUMBERS ОЕ STUDENTS BY AGE AND Sex 

Age Males Females 
10 80 88 
11 263 268 
12 328 287 
13 251 213 
14 176 170 
15 190 238 
16 237 207 
17 280 220 
18 196 127 
19 50 60 
Total 2051 1878 


Teachers administered a questionnai 
Students were instructed not to 
age and sex. Further, in their re 
and as honest as possible. The 


g ; but were asked to indicate 
Plies, students wer 


questions asked we 
1. What problem do y h ; 
ght now that ci í 
lem? In other words, what is the bi e уоп Еа а big prob- 


2. What would be of greatest hel 
to put it another way, if you had 
might it be solved? 
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3. What do you think is the biggest problem for other boys and girls of 
your age? 
4. How do you think this problem might be solved? 


The last two questions were asked on the theory that, while students might 
have some reluctance to list their own personal problems, they might project 
their problems to members of their peer group. 


D. RESULTS AND Discussion 


With the exception of a slight tendency for students from suburban com- 
munities to list more academic or school problems than other students, there 
was remarkable agreement among students of the same age and sex, regard- 
less of school. For this reason, data from different schools were combined for 


tabulation. 
It was found that respondents’ answers could be categorized into 14 areas. 
yzed by age and sex ; however, because presentation of data 


Answers were anal 
e lengthy tables, results by sex alone are reported 


by age and sex would involv 


(Table 2). 


TABLE 2 
NAL PROBLEMS REPORTED BY PROBLEM AREA FOR 


PERCENTAGE OF PERSO 
s py TOTAL MALE AND FEMALE GROUPS* 


SELF AND PEER! 


Self Peer 
Male Female Male Female 


School 35 23 21 14 
Interpersonal 12 19 23 33 
Maturity 

Emotions 

Work х 
Sports and recreation 
Health 

Ethical 

Family 

Habits 

Finances 
Unclassifiable 

No answer 

No problem 


Problem area 


N 
чө ө су + © К кюю + юл $U 


- 


++ == о © кюю + о мю 


© ч со ма 06 ке ол SOLEO IS 


Oo ouem o 


* For the males N — 2051; for the females N = 1878. 


Problem areas as listed in Table 2 do not reveal the types of problems that 
fall within each category. Consequently, there follow some general comments 
on the types of answers given in each category. In each case, major age and 
sex differences are noted. 
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1. School 


The overwhelming majority of school problems were on difficulties in aca- 
demic work. There were a few unfavorable comments on problems with 
teachers. Approximately one-third of the boys and one-fourth of the girls 
reported that their greatest personal problem was some academic difficulty. 

From the 11th year on, the academic problem w: 
cern for boys. It was of less concern for girls. 
with a consensus derived from earlier studies. I 
consistently has been more concerned that the male with academic problems. 

Several explanations for the discrepancy occur to the author. First, it is 
possible that the discrepancy is due to differences in the population sample 
or in the techniques used. This does not seem likely; other studies have in- 
volved many different Procedures with different Populations, but consistently 
indicate that females are more concerned than males with academic work. 

Second, it is possible that emphasis upon engineering, science, and the pur- 


suit of a college education has changed or is changing the attitude of the 
adolescent male toward academic achievement, 


Third, it is possible that increased emph 


as the major area of con- 
This result is not consistent 
n earlier studies, the female 


asis upon college preparation has 
who is willing to settle for a 
upgrading of standards that has 
" with a minimum ex- 
at there is less peer- 
achieving boy. The boy’s 
s athletics, Consequently, 
ent have been raised, the 


penditure of effort. M. 
group disapproval for an achieving girl than for an 
peer-group approval tends to come from areas such a 
if standards or expectations for academic achievem 


male may have just cause to be concerned, 
Regardless of the reaso 


their peers. 


2. Interpersonal Problems 
Interpersonal Problems were 
of the opposite sex, and with 
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Problems with the opposite sex were reported more frequently by girls than 
by boys and remained relatively constant for both sexes until the age of 16 
or 17. After 16 or 17, problems with the opposite sex decreased markedly. 


3. Maturity 


Recognition of maturity was not a major problem for either sex, but it 
became a minor problem for girls as early as age 10. It did not occur to any 
degree for boys until age 13. Lack of parental recognition of maturity 
caused the greatest number of responses in this area. Less frequently men- 


tioned were lack of recognition of maturity by persons other than parents, 


and immaturity in one’s self. 


4. Emotions 


self-understanding and confidence were 
problems as boys; there was 
eriousness at 18 or 19 years 


Problems of moodiness and lack of 
minor, but girls reported about twice as many 
some indication that such problems increased in 5 


of age. 

5. Work 
of about equal concern to both sexes. Up to the 
e of 15 for girls, problems of work were 
o 17, problems were the finding of part- 
After age 17, the choice of a voca- 


Problems of work were 
age of 14 for boys and up to the ag 
seldom mentioned. From 14 or 15 t 
time work and the choice of a vocation. 
tion was the major problem for both sexes. 


6. Sports and Recreation 


Twice as many boys as girls reported problems of sports and recreation. 
Boys listed more problems than girls with respect to leisure time, learning 
to drive (from age 15), and athletics. Difficulties with hobbies were listed 
by both sexes at the earlier ages. A few boys listed difficulty in learning to 
dance. 

7. Health 
an area of major concern for either sex, girls list 
twice as many problems as boys. The difference between the sexes can be ac- 
counted for chiefly by the girls’ concern with problems of weight, particu- 
larly between the ages of 11 and 14. Problems concerning skin blemishes and 
general appearance occurred in about equal frequency for the vm set 
usually prior to age 15. Both sexes made minor mention of family menta 


and physical health problems. 


Although health is not 
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8. Ethics 


Problems in ethics are of minor concern, but were mentioned more fre- 
quently by girls than by boys. At almost all ages, girls mentioned problems 
of religion and problems in the formulation of moral standards. Boys re- 
ported religious problems infrequently. 


9. Family 


Family problems —i.e., relations with either or both p 
lings—were of major importance to girls. 
with siblings as did boys. For both sexe: 
quently mentioned prior to age 14. 

When the boys mentioned a 


arents or with sib- 
Girls listed twice as many problems 
5, sibling problems were most fre- 


boys in mention of problems that i 
difficulties that involved only one 


10. Habits 


Smoking and drinking were m 


entioned, but problems in this area scemed 
practically nonexistent, 


ll. Finances 
The problem most frequently mentioned in this are. 
Boys listed the problem twice as frequently 
cerned family finance and anticipated expi 
might be expected, mention of fin 


а was personal finance. 
as girls did. Other problems con- 
enses for college attendance. As 
ancial problems increased. with age. 


a store the previous night (and 
nagnitude were exceedingly rare. 


complete the questionnaire. Some students apologeti- 


cally said that they had no major problems. 
For both Sexes, the per cent of students who stated that they had no 
problems decreased sharply after age 14. On the basis of the 1йегайше 
which has indicated that girls have more problems than boys, it might have 
than girls would report that they had no 

he questionnaire, Of course, as some studies 
ms were more severe and more 


sked only for the “biggest” single problem, 
ity just mentioned, 
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13. Problems of Peers 


Both sexes see their peer groups as having fewer school problems and as 
having more interpersonal problems than they report for themselves. Whether 
or not this perception represents a projection of problems that boys and girls 
are unwilling to admit for themselves is a matter of conjecture. б 


14. Solutions 
Table 3 summarizes the manners in which the subjects suggested they could 
solve their problems. A solution was extrinsic if it involved receiving help 


TABLE 3 
oF SUGGESTED SOLUTIONS GIVEN FOR PERSONAL PROBLEMS 


PERCENTAGE 
or SELF AND Peers oF ToraL MALE AND FEMALE Groups* 
Self Peer 
Solution Male Female Male Female 
Extrinsic 26 29 34 41 
Intrinsic 35 33 26 23 
Combination 8 12 8 14 
Fantasy 5 4 1 0 
Flippant 4 1 2 0 
Unclassifiable + 2 2 2 
No answer 12 10 17 11 
No solution 6 9 10 9 


* For the males N = 2051; for the females N = 1878. 

“getting my parents to help me with my home- 
work.” A solution was intrinsic if the individual suggested that he, himself, 
could solve the problem—e.g., "spending more time on my homework." If 
the solution was extrinsic and intrinsic, it was placed in a combination cate- 
gory. Unrealistic answers were put in a fantasy category—e.g. "if someone 
would give me 20 million dollars." Answers which were thought to indicate 
that the respondent was not seriously trying to give a solution were placed in 
a flippant class. 


For both sexes, 
with age (Question 2). Intrinsic so 


from some outside source—e.g., 


there was a tendency for extrinsic solutions to increase 
lutions tended to decrease with age for 
girls and tended to remain relatively stable for boys. Both sexes tended to list 
more extrinsic solutions for problems of their peers than they did for their 
own problems. For peers, there was also a tendency for extrinsic solutions 
to increase with age and for intrinsic solutions to decrease with age. 


E. SUMMARY 
A questionnaire was given to approximately 4,000 students who ranged 
asked to list their own biggest personal 


in age from 10 to 19. They were 
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problem, their peer group’s biggest personal problem, and the ways in which 
these problems could be solved. Most frequently mentioned were school, 
interpersonal, financial, and family problems. Sex differences were found in 
that boys reported more problems in school and more financial problems than 
girls; girls reported more interpersonal and family problems than boys. 
Approximately one-third of the boys reported academic difficulty in school 
as their major problem. Ten per cent mentioned inter 
financial problems. School, interpersonal, and family 
60 per cent of the problems listed by girls. 
as having fewer school problems and 
than they reported for themselves, 
There was a tendency for extrinsic solutions to problems to increase with 
age for both sexes, and for intrinsic solutions to decrease with age for girls 
but to remain relatively constant for boys. For their peers, both sexes sug- 
gested more extrinsic solutions than for themselves and fewer intrinsic solu- 


personal, family, and 
problems accounted for 
Both sexes saw their peer group 
as having more interpersonal problems 
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AN EMPIRICAL CONCEPT OF REINFORCEMENT AND 
A FUNCTIONAL ANALYSIS OF CHILD BEHAVIOR*? 


Department of Psychology, University of Washington 


Swney W. Bijou 


A. INTRODUCTION 


) to discuss the empirical concept 
ychological development, and 
based upon such an 


The purpose of this paper is twofold: (а 
of reinforcement in relation to a theory of ps 
(b) to present examples of research with children 


orientation. 
The meaning of an empirical concept of reinforcement for a theory of 


child development cannot be appreciated in isolation. Reinforcement is not 
thought of as a kind of learning theory (such as reinforcement learning 
theory) or as a miniature behavior theory. It is viewed as a significant 
statement concerning the temporal relationships between certain classes of 
stimuli and responses; therefore, this discussion is preambled with an outline 
of a theory of development that involves an empirical concept of reinforce- 


ment (9). 

EmpiricaL CONCEPT OF REINFORCEMENT 
t are viewed as progressive changes in 
d increases in complexity) that evolve 
th the environments of development. The phrase “envi- 
refers to stimulus events. Stimulus events include 
d with the developing organism (historical ) 
vents may be described 
For example, 


В. A СохтЕхТ FOR AN 


Data of psychological developmen 
behavior (i.e., as differentiations an 
from interactions wi 
ronments of development" 


circumstances that have interacte песе 
as well as those that are interacting with it. Stimulus е 


by their functional properties and by their physical properties. | 
acterized Ьу changes in electrical impulses on an oscillo- 
scope and, at the same time, by specific changes in the behavior of an organ- 
ism, With respect to its relationship with behavior, the onset of the e 
may be correlated with an orienting reflex, with a response that чё сеп 
reinforced in the past, ОГ with an increase in strength of a response that pre- 


a tone may be char 
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ceded it (as observed in the future occurrences of responses of the same 
class). Thus the tone may be described by one or by several functional char- 
acteristics; it may also be described by its physical dimensions, such as wave- 
length, amplitude, and composition. 

Many stimulus events influenc 


e the strength of specific stimulus-response 
relationships. Such stimulus event: 


S are setting events or setting factors, 


Such setting factors as the hungry or satiated condition of the organ- 
ism, its age, hygienic or toxic condition, as well as the presence or 
absence of certain environing objects clearly influence the occurrence or 
non-occurrence of interbehavior or facilitate the occurrence of the activi- 
ties in question in varying degrees (20, p. 95). 


Consider the example of hunger Or, better still 


» the deprivation of food as a 
setting event in the eating b 


ion for about four-and-a-half hours prior 
g for four-and-one-half 


5 а role in the learning su 
event is changed, the boy’s 
eating behavior under condi 


hours between meals 
pervised by the boy's 
behavior is altered. If 


We were to observe the boy's tions of a setting event 


of only one hour since he | y to say that his table 
manners were “poor” ог that he exhibited low frequencies of “approved” be- 
haviors and high frequencies of other kinds of behavior, (He spends most of 
his time “playing with his food.” 

of a setting event of seven hours of food deprivation, we would also be likely 


to say that his table behaviors were "poor," or that he exhibited low fre- 
quencies of "good" behaviors and high frequencies of still other kinds of be- 
havior. (He "devours his food.") 


We turn now to an 


conception of them Pose: 
natural science approach, 


analysis, responses 
> frequency, and am- 
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plitude? From a functional vantage point, responses are described by their 
n to stimuli. To say that a stimulus has a stimulus function is to 
pes Á А Ў 
ee ee мы 
у 1 interaction is said to have a 
response function. 
К а interactions may be divided into two categories on the basis 
poral relationships. One group consists of interactions that vary in 
strength in accordance with antecedent stimulus action; the other group con- 
sists of interactions that vary in accordance with consequent stimulus action. 
Skinner (34) refers to the first group as operants; to the second, as respond- 
ents. Such a classification may be used advantageously to analyze the con- 
tinual interactions between the developing child and environmental changes 
divided into stages. An analysis of development in terms of operant and 
respondent interactions throughout all developmental phases would be in con- 
trast to approaches that view development as changes in motor, linguistic, in- 
tellectual, emotional, and social patterns of behavior. The difficulty with 
schemes of the latter sort is that they are based on shifting and overlapping 
criteria (physical, social, physiological, etc.), some of which are objectively 


defined and some of which are not. Furthermore, the specific stimulus func- 


tions that are involved (the environmental situations to which they are re- 


lated) are ignored or minimized. 
The other aspects of the systematic and empirical theory of development 


concern the strengthening and weakening o 
interrelationships between operant and respondent processes, 


discrimination, differentiation, chaining, conflict, and self-control. 
'The aim of the approach is to observe, analyze, and interpret interactions 


between environmental events and responses so as to extend and refine em- 
pirical laws. Accomplishments to date have contributed to an objective theory 
of development and have provided some principles for educational and child- 


Tearing practices. 
С. An Empiricat Co 


f stimulus-response relationships, 
generalization and 


NCEPT OF REINFORCEMENT 


eoretical frame of reference. We now turn to a discussion 
nt within the context given. At the 


ept of reinforcement (empirical and 
be 


So much for a th 


of an empirical concept of reinforceme 
outset, it should be noted that the conc 
for operant interactions. 'The concept may 


other) is believed to hold only 


Stated as follows: 
depend upon the dimension 


2 Data from a particular study will, of course, 


selected (17). 
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[A certain class of behavior is strengthened by certain classes of 
consequent stimulus events.] The only way to tell whether or not a given 
event is reinforcing to a given organism under given conditions is to 
make a direct test. We observe the frequency of a selected response 
(operant level) then make an event contingent upon it and observe any 
change in frequency. If there is a change, we classify the event as re- 
inforcing to the organism under the existing conditions (35, р. 73). 


One may ask, “Why does a stimulus with reinforcing properties strengthen 
such behavior?” Some Points of view see 


s at explanation. It accepts the fact 
of reinforcement? It accepts the fact that a class of objectively defined re- 


nvironmental events. It accepts the 


hasizes the need for systematic informa- 
n reinforcing stimuli and operants. For 
loring the range of reinforcing stimuli 
ary reinforcers), the time of the initial 
the processes and circumstances under which 


3 The argument that thi iti 
5 position “postulates th "i 
А. ? t e problem” is 
one assumes that Causes” in the behavior science must be i = ye Дш 
rom biology, biochemistry, etc, € 10 terms of variables 
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their functions through consequent stimulation (operants) as well as through 
antecedent stimulus action (respondents). Here, the empirical concept of re- 
inforcement does not apply to respondent behavior. It is true that under 
proper circumstances, operants, as well as respondents, correlate with ante- 
cedent stimulation, but these functional relationships are established through 
different histories. Because each class of interactions has a different history 
and the stimuli and responses that are involved have different functions, 
separate analysis is indicated. In the interest of clarity, it is suggested that 
the empirical concept of reinforcement be restricted to interactions controlled 
by consequent stimulation and that, as suggested by MacCorquadale (27), 
Schlosberg (33), and Skinner (34), a different term be applied to interactions 


controlled by antecedent stimulation. 
D. EXAMPLES oF RESEARCH WITH CHILDREN 


During the past four years, examples of research with children from the 
point of view of an empirical concept of reinforcement have become more 
available. Some investigations, as they must in initiating an experimental 
approach, have been devoted to exploration of the physical features, methods, 
procedures, and techniques appropriate for the laboratory study of children 
of all ages. Thus Bijou (5, 6) and Baer (3) have worked on a methodology 
for normal preschool children. Bijou was concerned with general laboratory 
techniques; Baer was concerned with specific procedures for analysis of 
verbal-social stimuli that involved an animated, talking puppet. Long, Ham- 


mack, May, and Campbell (23) and Long (22), have concentrated on 
à and, particularly, for middle-child- 


laboratory methods for preschool children ni 
(12) and Orlando, Bijou, Tyler, 


hood children. Ellis, Barnett, and Pryer ] 1 
and Marshall (31) have explored methods appropriate to retarded children 
in a residential school, and Ferster and DeMyer (13) have made intensive 


investigations on procedures appropriate for young autistic children in a hos- 


pital setting. 

Another group of studies, and a rather large group, has been devoted to 
the specification of reinforcing stimuli for neonates, infants, preschool chil- 
dren, and older children, as well as to the patterns of behavior that are 

reinforcement. In a way, this area of 


associated with the basic schedules of infor it. D al 
inquiry is continuous with methodological investigations because such in- 


formation is essential to the planning and execution of all studies. In striving 
to produce reliable relationships, these studies make explicit the reinforcers in 
operation and the schedule with which they are presented or withdrawn. 
Some investigators have taken leads from studies on infrahuman subjects; 
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other investigators have explored new contingencies. For example, Bijou (7) 
has studied the presentation of positive reinforcers by comparing continuous 
and intermittent schedules on preschool children. Long (22) has studied 
fixed ratios, fixed intervals, and variable intervals. Ellis, Barnett, and Pryer 
(12) and Orlando and Bijou (30) have studied basic intermittent schedules 
with retarded children. Ferster and DeMyer (13) have studied intermittent 
schedules with autistic children. Examples of studies on the loss of positive 
reinforcers (withdrawal of short intervals of cartoon movies) include those 
by Baer (2, 3) on escape and avoidance behavior in normal preschool chil- 
dren, and by Marshall (28) on institutionali 

A third group of investigations has been con 
tions of normal and deviant children of varyi 
bill (11) wondered whether the smiling behav: 
operant properties. Rheingold, Gewirtz, and 
tion about the vocalization of infants. 
of these investigations open the way for a host of new studies, In the same 
vein, Flanagan, Goldiamond, and Azrin (14, 15) sought to learn whether 
stuttering can be conditioned accordi 
couraging results have new implication: 

A fourth group of studies 
stances that influence the relatio 
Included in this group are studies by 
of satiation and deprivation of social 


zed retarded subjects. 

cerned with the response func- 
ng ages. For example, Brack- 
lor of six-month-old babies has 
Ross (32) asked a similar ques- 
The provocative findings from both 


area. 
; Le., to circum- 
ical interaction. 


and on nonverbal behavior, 
t. The laboratory study by 
avior also falls in this category. 


havior of the “follower” 
“leader,” 


Azrin and Lindsley 
In this last-named st 
was an 


pment that embodies 
be mentioned briefly. First, 
adding to an empiri- 
tions from a formal 
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че — there is a preference for laboratory-experimental studies. 
, there is a tendency to study individual children intensively and to 
seek control of variables through laboratory procedures rather than through 
psychometric procedures. Experimental design by laboratory control is not 
indigenous to this approach but is attractive, since many investigators believe 
that individual analysis is an ultimate objective of a behavioral science. One 
correlate of this practice is the preference for a standard laboratory situation 
for all studies, using variations of stimulus or response functions pertinent to 
the particular study. A second preference is for analysis in free operant situations 
(rather than under restricted operant conditions as is exemplified in the 
WGTA) because free operant situations allow for greater control and pro- 
vide more detailed and continuous information. 


E. SUMMARY 


The empirical concept of reinforcement as related to child development has 
been discussed in the context of a theory from a natural science point of view. 
The position states that the data of psychological development are progressive 
changes in behavior (differentiation and increases in complexity) that evolve 
from interactions with the environment of development. The environments of 


development consist of stimulus events and of setting events. Stimulus events 
are stimuli that are described by physical and functional procedures; setting 
c stimulus-response interactions. The 
f stimulus and response events. The 


are analyzed in the same way 


events are operations that affect specifi 
developing child is said to be a series o 


stimulus aspects of the child (internal stimuli) 
as those in the external environment. The response aspect is also described by 


its physical properties ( frequency, amplitude, latency, etc.) and by its func- 
tional properties (whether they are controlled by stimuli that precede or 
follow them). The former are called respondents, reflexes, or involuntary 
responses. The latter are designated as operants, instrumental or voluntary 


responses. 

The empirica 
It states that operant behavior is st 
events. Some stimuli strengthen on 
only way to find out whether a stimu 
Positive (strengthens on presentation), 

g this line seeks not to 


drawal) is by empirical test. Research alon 
organismic data or with intervening variables, but seeks 
pirical relationships between reinforcing conditions and 


t applies only to operant behavior. 
certain consequent stimulus 
presentation ; some, on withdrawal. The 
lus is neutral (no strengthening value), 


gative (strengthens on with- 
“explain” 


1 concept of reinforcemen 
rengthened by 


or пе 


reinforcement with 
to delineate the em 
changes in operant strength. 
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Samples of research have been grouped into five categories. The first group 
is devoted to the development of a methodology; the second, to an analysis of 
the effects of schedules of reinforcing stimuli; the third, to a study of response 
functions; the fourth, to an investigation of some setting events; the fifth, to 
discriminative or perceptual stimuli. Some of the predominant characteristics 
of the work in this area have been pointed out. These include an emphasis 
on empirical theory building and a preference for laboratory analysis, individ- 
ual control, and free operant methods. 
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REINFORCEMENT IN DISCRIMINATION LEARNING: WITH 
SPECIAL ATTENTION TO THE EFFECTS OF 
DELAYED REINFORCEMENT*? 


Department of Psychology, University of Colorado 


GLENN TERRELL 


A. INTRODUCTION 


. 'The concept of reinforcement has had enormous theoretical and practical 
significance in psychology. First will be presented a brief sketch of some of 
the uses to which the term reinforcement has been put in theoretical accounts 
of the learning process. This will be followed by a brief description of some 
of the research that involves children and in which the effects of different 
types of reinforcement on learning are shown. Finally, descriptions will be 
given of recent studies that involve the effects of reinforcement delay in 
discrimination learning. Throughout, this paper will place special emphasis 


on discrimination learning experiments. 
Many learning theorists, particularly those of the so-called stimulus- 


response stripe, hold that learning requires the occurrence of both a moti- 
) and a reinforcement (19). The fact 


vating state (primary or secondary 
ith Hull (8) that all learning involves 


that some theorists do not agree W 
pal of reinforcement, as Hull prefers to call 


f this discussion. Although the concept 
oretical accounts of the learning of 
ditioning experiments, Spence 
mplex 


the law of effect (or the princi 


it) is unimportant for the purposes o 
was used in ће 


of reinforcement initially 
and classical con 


animals in trials and error i 
(17, 18) has also made use of it in his theoretical papers on more со 


rning. Spence conceives of discrimination learning as a 
е habit strength of the positive cue (e.g 
-stimulus size-discrimination task) as 
cube box). The increase in the 
d to be a result of the 
nonreinforcement to 
until the 


discrimination lea 
cumulative process of building up th 
the larger of two cube boxes in a two 
compared with the negative cue (the smaller 
tendency to respond to the positive cue is presume 
effects of consistent reinforcement to the positive cue and i 
the negative cue. ‘This process of differential reinforcement continues 
al Board, and received in the 


The Journal Press. 
a symposium on reinforce- 
Pennsylvania State Uni- 


ү f the Editori 
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sun ed an May 2, ан 1964, by 
1 This paper with some modification, was delivered at 
ment effects, Society for Research in Child Development, 


versity, March 16, 1961. 
225 


226 JOURNAL OF GENETIC PSYCHOLOGY 


difference in habit strength between the positive and the negative cues is 
sufficiently great to offset any other differences in habit strengths “that may 
exist between the stimulus complexes of which the cues are members” (19). 
This theory has been shown to be useful in predicting the learning and 
transposition of animals and preverbal chi i 


lems (11, 18). For children Who possess effective use of words, Kuenne has 
shown Spence's theory to be incomplete CES. 

Hilgard (6), Siegel and Foshee (16), to mention but a few, have urged 
more attempts, like Kuenne's, to ascertain the applicability at the human level 
of principles of learning that have been discovered appropriate at the infra- 
human level. The law of primary reinforcement in Hull’s system, that the 
strength of a habit is Positively related to the frequency of reinforcement, 
has been supported at the animal level by Perin (13) and Williams (24). 
Siegel and Foshee (16), who used preschool child 


at the principle of rein- 


nt increases the tendency 
and nonreinforcement decreases this 
nd, seven-year-old children tend 
response following reinforcement” almost as often as th 


nonreinforcement, Stevenson and Weir hold that, 
ing situations, older children respond j a “pattern of responses which 
lead to reinforcement,” and suggest that reinforcement and nonreinforcement 
have identical effect on “units of Tesponse for older Ss as they do on the single 
responses of younger $$” (21). 

The concept of reinf 
psychology for practical 
the experimenter frequently 
to a criterion as quickly a: 
certain other experiment. 


"to change their 
€y do following 


in multiple-choice learn- 
n terms of 


orcement is also 
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elementary-school children solve arithmetic problems more effectively when 
praised than when reproved, ignored, or treated in a “work as usual” manner. 
Abel (1) found that nine- and ten-year-old children trained on a finger-maze 
problem under delayed-reward conditions make fewer errors than do those 
who are given praise, a penny, no reward at all, or a combination of these. 
Terrell and others (23) have found that middle-class kindergarten and ele- 
mentary-school children learn a size discrimination problem more quickly 
when given a symbolic reinforcement (a light flash) than when given candy, 


while the reverse is true of lower class Ss. Kuenne (11) found that pre- 


school children require more than four times as many trials to learn a size 
andy. Finally, 


discrimination task when given a toy reward than when given с 
Terrell (22) has presented evidence that the only reinforcement both pre- 
school and elementary school children need in solving size and form problems 
derives from the explorations and manipulations involved in the task solu- 
tion itself. Incidentally, it is the author's opinion that the type of rein- 
forcement that comes from the child's own investigatory or manipulatory 
behavior is very significant in child behavior. Most normal preschool children 
initially can provide their own reinforcement in this manner. Undoubtedly, 
something about our child-rearing practices and our system of formal educa- 
tion does much to destroy this ability. We would do well to analyze sys- 
tematically the variables that foster it. 

I should like to turn my attention now to a discussion of my current re- 
search involving the effects of delay of reinforcement. Saltzman (15) was 
one of the first to demonstrate at the human level that the strength of a habit 
is in part a function of the temporal nearness of the reinforcement to the 
response. Lipsitt and Castaneda (12) showed that children develop prefer- 
pond more quickly to a stimulus that has been associated 
ent than to a stimulus with which a reinforcement 
‘or the past year or more I have been exploring this 
tion learning setup at the University of Colorado. 
being supported by a grant from the 


ences for and res 
with immediate reinforcem 
delay has been associated. F 


problem within a discrimina 
I should point out that this research is 


National Institute of Mental Health. 
Consistent with the findings of Lipsitt and С r c 
discriminations more quickly when learnıng under an immediate- than under 


a delayed-reinforcement condition. What are the variables underlying the 
fact that for most children an immediate reward results in more efficient 
learning than a delayed reward? Incidentally, delayed reward is more effective 
for a few children, а fact that suggests interesting possibilities for research 
to reveal differences in conditions antecedent to such differences. A number 


astaneda, children acquire 
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of factors lead me to speculate that children who perform better under de- 
layed reinforcement than under immediate reinforcement (a) have been 
rewarded for postponing pleasure, (5) have been encouraged to perseverate 
in learning situations that involve ambiguity and uncertainty, and (c) have 
derived more pleasure from the activity of learning th 
immediately delivered reinforcement. 

A brief description will be given of the m 
being used. For all experiments, five-and six-year-old children have served 
as Ss. Ss have learned two tasks (size and form) concurrently. One task is 
learned under an immediate reward; the other, under a seven-second delay. 
The reward is a light flash of one-second duration. The order of adminis- 
tering the task-reward combinations is counterbalanced. For all studies to 
be described here, two stimulus problems have been used. 


an from some extrinsic, 


aterials and procedures that are 


B. MATERIALS 


All stimuli are three-dimensional geometric figures. The size task involves 
two cube boxes that have basal areas of two square inches and four square 
inches, respectively, The form problem involves a sphere that is three inches 
in diameter and a pyramid that is three inches in height, four inches on each 
side, and four inches on the base, Additional apparatus consists of a back- 
ground board and a panel board. The background board is a 13-1/2” 28 F 
piece of plywood with two push-button mounts Which are located two inches 
from the right and the left edges of the background board and 1-3/4" from the 
front edge of the board. On each trial, the stimuli are placed onto the back- 
mounts. A piece of 


placed to keep the 


to the rear edge of 
anel board that contains the 
i r of the panel board, 1-1/8” 
ts are so arranged that a Correct response causes the 
light to go on. Two Hunter decade-type timers control the delay of reward 
and the one-second duration of the light flash. = l 


C. Раоскривь AND RESULTS 
The Ss are tested individually, Each § i 


shows the two 
Sometimes these 
places the cube 
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boxes on the background board immediately in front of the push buttons), 
and sometimes these two (E picks up the sphere and the pyramid) will 
be put here (E places the sphere and the pyramid on the background 
board). Your are supposed to choose one of these (E again points to the 
cube boxes and the sphere and the pyramid) and push the button (E 
points to the push buttons) in front of the one you choose. If you are 
right, that light will go on (E points to the light on the panel board). 
If you are wrong, the light will not go on. Now remember, the game is 
to see how soon you can make the light go on every time. 
The last sentence is repeated after the fifth trial in a further effort to in- 


sure that the Ss understand the point of the task. Training is continued until 


Ss are correct on six consecutive trials. 
As indicated, Ss learn significantly fa 
ment condition. On the basis of a suggestion ma 
recent instrumental learning research by Rieber (14), it might be assumed 
that there would be more competing responses present when Ss are learning 
under the delayed-reinforcement condition than under the immediate-re- 
inforcement condition. This would lead to a prediction that Ss would take 
more time to decide which of the stimulus objects to choose when learning 
under the delayed- than when under the immediate-reinforcement condition. It 
is believed that, in a discrimination learning study, the time interval between 
the presentation of a stimulus complex and the onset of S’s response (the 
decision time) can be conceived of as an index of the strength of the ap- 
propriate association between stimulus and response components in the 


learning situation. 
Hulicka (7) employed 
in an experiment that re 
that the speed with whic 
index of Ss' incentive to per 
relative effects of immediate 
centive factors were then in 


'To obtain measures of s 


electric and Hunter electronic timers W 
Mounted under the front edge of the background board was а wooden bar 


hich housed a microswitch and a 13.5" 13” plywood 
e Hunter timers measured reaction time to .01 
The circuits were so arranged that removal 
hich in turn activated the Standard 
uttons to the extent of one milli- 
Itaneously activated 


ster under the immediate-reinforce- 
de by Spence (20) and on 


‘on of the associative variable. Also, 


a similar definiti 
it is believed 


s to depress a response button, 
button can be conceived of as an 
use of these two latencies, the 


d in- 


quires $: 
h they push the 
form the task. By 
and delayed reinforcement on associative an 
vestigated. 
trength of association. and incentive, Standard 
ere added to the basic apparatus. 


containing a slot w 
shield. The Standard and th 
and .001 of a second, respectively. l 
of the shield activated the microswitch, w 


timer. Depression of either of the push bu F 
meter broke the circuit to the Standard timer and simu 
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the Hunter timer. The Hunter timer was deactivated when the stem of the 
push button was depressed its full distance by $. Measurements of associative 
and of incentive latencies were obtained on the Standard and the Hunter 
timers, respectively. 

Twenty Ss were then administered the size and the form discrimination 
problems in the manner described above. 


The Wilcoxon matched-pairs signed-ranks test was used to analyze both 


six trials, (5) the point at which $ reached criterion on the first of the two 
tasks (the six adjusted trials),? and (c) the six criterion trials. For both 
re for each $ for each of the two reinforce- 
ment categories was determined by summing the latencies of six trials at the 
three points in the learning process. "The associative latencies, with the ex- 
ception of the first-six-trials analysis, were significantly shorter under the 
delayed- than under the immediate-reinforcement condition (р = .44, .003, 


, adjusted trials, and criterion trials respec- 


} : n affect differentially the in- 
centive latencies (5 — -50, .35, and .62 for the first six trials, adjusted trials, 


and criterion trials, respectively). Tt is believed that, due to the shortness of 


with which delay of reinforcement was 


t than they re- 
reinforcement was associated. This 


to depress a lever 
» appeared. In return, they re- 


dy, Ss were required to make a decision 


first „under the delayed- 
condition were adjusted. This adjustm 
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as to which of two stimulus objects to choose and then were to push a button 
in front of the chosen stimulus. 

It is believed that the inconsistency in the results of the two experiments 
does not refute the response-competition hypothesis. The effects of the com- 
petition in the two studies are simply different. In the simpler Rieber instru- 
mental learning setup, the greater incidence of competing responses under 
the delayed condition apparently serves to hold back the impetus to action by 
S, while in the more difficult discrimination learning situation, Ss are quite 
conceivably more upset by the competing responses than were the Rieber Ss. 

At both the human and the infrahuman level, studies have shown that 
frustration impairs performance on relatively complex tasks and is associated 
with an increased muscular tension that produces faster reactions (2, 3, 4, 5, 
10). It seems reasonable to suggest that, in the present experiment, Ss were 
thwarted because of the delay of an indication of the correctness or the 
incorrectness of their response, and that they reacted in an impulsive, nonre- 
flective way; gave little attention, if any, to the significant elements of the 
task; and made ineffective use of previous experience with the task. When 
reinforcement follows correct responses immediately, most Ss apparently are 
more attentive to the meaningful components of the task situation, a fact 
that leads to a quicker strengthening of the correct habits. Research designed 
to test this hypothesis is now in progress. 

E. New STUDY 

the galvanic skin response has been selected. 
If my reasoning is valid, Ss should exhibit higher GSRs when learning under 
the delayed-reinforcement than under an immediate-reinforcement condition. 
The same procedures as employed in the preceding study are being used. A 
polygraph manufactured by the Grass Instrument Company is being used. 
This instrument has three channels in addition to the one that records GSR 
changes, a fact which makes it possible for us to analyze GSR changes at dif- 
ferent stages of each trial. One channel indicates when the trial begins (i.e., 
when E lifts the shield) ; another channel marks the moment when $ touches 
the response button; the third channel indicates when the light goes on. 

In addition to the GSR measures, 1 am getting three behavioral measures: 
(а) $'s attention to the task, (2) the relevance of S’s verbalizations to the 
task, and (c) the nature of S’s attitudes toward the tasks as revealed by his 
comments. The prediction is that Ss will attend to the task more consistently, 
will make more comments that are relevant to the task itself, and will make 
more statements that indicate favorable attitudes toward the tasks when 


For a measure of frustration, 
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learning under the immediate- rather than when learning under the delayed- 
treatment condition. 


1. Procedure 


Two trained observers are seated in a Position from which they can see 
S. Observers record each instance when 8% visual orientation is toward any 
object other than the stimuli of the task, the apparatus, or E. All verbaliza- 
tions of the $ are rated on a three-point scale along two 
vance to the task and attitude toward the task. For the rel 
O assigns a score of 3, 2, or 1 for “Trrelevant,” “N 
judgments, respectively. For the attitude vari 
assigned for "Negative," "Neutral," or 


dimensions: rele- 
evance dimension, 
eutral,” and “Relevant” 
able, a score of 3, 2 or 1 is 
“Positive” judgments, respectively. 


2. Preliminary Results 


A preliminary study with colle 


ge students has been completed, This study 
has indicated a high level of 


agreement between observers, Interestingly 
enough, although college student 


s learn the tasks in about one-half the number 
of trials required by children, y 


vith respect to both children and college stu- 
dents, the “Immediate” task is learned in about one-third of the trials re- 
quired in the “Delayed” problem, Although no analyses have been made of 


the data on these Ss, an inspection of the GSR data suggests sharp differ- 
ences in the predicted direction, Only three of 13 65 present higher GSRs 


under the immediate-reinforcement condition. Work is just getting under 
way with the experiment with children. 
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THE EFFECT OF SOCIAL REINFORCEMENT ON 
NORMAL AND SOCIALLY DEPRIVED CHILDREN*!? 


Department of Psychology, Yale University 


EDWARD ZIGLER 


Several years ago, Harold Stevenson and I became interested in the behav- 
ioral differences manifested by normal and retarded children of the same 
mental age (15). Our experimental findings led us to reject the Lewin- 
Kounin formulation that retardates are inherently more rigid than normals 
(7, 8). After analyzing the tasks employed by Lewin and Kounin, we ad- 
vanced the view that the reported differences in performance were related to 
differences in the children's motivation to interact with an adult and to their 
motivation to maintain interaction by complying with instructions rather 
than to differences in cognitive rigidity. 

Our hypothesis was based on the assumption that institutionalized retard- 
ates tend to have been deprived of adult contact and approval and hence 
have a higher motivation to procure such contact and approval than do normal 
children. Stated differently, the position was advanced that social reinforcers 
are more reinforcing for the responses of retarded children than they are for 
normal children, and that this phenomenon is due to the deprivation experi- 
enced by institutionalized children on this particular class of reinforcers. So 
stated, this position can be recognized as one that lies at the heart of one of 
psychology's oldest and warmest controversies. The question of whether social 
deprivation results in a heightening, a lessening, or no change in the efficacy 


of social reinforcers has long been disputed. 


The position stated above was tested in a study that employed the follow- 


ing general hypothesis: 

The greater the amount of social deprivation experienced by the 
feebleminded child, the greater will be his motivation to interact with 
an adult, making such interaction and any adult approval or support 
that accompanies it more reinforcing for his responses than for the re- 

evenson of the Editorial Board, and received in the 
Editorial Office on May 21, 1962. Copyright, 1964, by The Journal Press. д 
T Preparation of is paper was facilitated by Research Grant M-3945, National 


Institute of Mental Health, Public Health Service. ‘ А 
2 This paper, with some modification, was delivered at a symposium on reinforce- 


ment effects, Society for Research in Child Development, Pennsylvania State Uni- 
versity, March 16, 1961. 


* Accepted by Harold W. St 


235 


236 JOURNAL OF GENETIC PSYCHOLOGY 


sponses of a feebleminded child who has experienced a lesser amount of 
social deprivation. 


I would like to focus the remainder of my discussion not on the outcome 
of this study but upon the methodological and theoretical difficulties presented 
by the hypothesis just stated, with special attention to the problem of defining 
social deprivation. It is my conviction that the present controversy on the 
effects of social deprivation and on the related problem of the subsequent ef- 
ficacy of social reinforcers is, in large part, due to the failure of many 
investigators to appreciate the methodological and theoretical issues inherent 
in hypotheses that are presented with a facade of simplicity. 

In dealing with the previously stated hypothesis, I came to grips with the 
problem of defining social deprivation. A review of the literature revealed no 
concise, accepted definition of social deprivation. As other investigators have 
done, I concluded that this concept has been loosely applied to certain events 
in early childhood which in turn are characterized as being antecedent to 
certain social behaviors. The problem is that there is little agreement on 
either the early events or on the resultant behaviors. How, 
cleanly handle the social deprivation variable? 


In my enthusiasm for scientific rigor, I became e 
ties in Gewirtz and Baer's approach to this 
recalled, Gewirtz and Baer avoided looseness 
social deprivation so that 
condition of deprivation o 


then, does one 


namored over the possibili- 
problem (5, 6). As may be 
in definition by implementing 
a brief period of social isolation was equated to a 


f all social reinforcers, They thus reduced depriva- 
tion to the short-term operation often employed in general behavior theory 


in which deprivation means “the unavailability to an organism of a given 
reinforcer for a period sufficient to effect an increase in behaviors for it." 


Upon further reflection, I concluded that Gewirtz and Baer's approach 


—the remaining subjects not being pl 
dicted that I would get differences be 
variable. However, I think th 


aced in such a condition—and then pre- 
tween the two groups on some dependent 


at it is an error to believe that any set of 
operations, regardless of how explicit, magically yields the same results with 
all types of subjects. 


In fact, my theorizing led me to conclude that such a 20-minute isolation 
period would not effectively alter the performance of institutionalized feeble- 


minded children. If, as I have assumed, these children come to the experi- 
mental setting with a considerable amount of social deprivation, one would 
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not expect 20 minutes of isolation to add significantly to the high effective- 
ness of a social reinforcer. Furthermore, it appears to me that the extent to 
which a particular set of environmental conditions is socially depriving in 
nature depends on how such a set of conditions is experienced by the child. 

Let me say that this concern need not lead us into a phenomenological 
morass. The manner in which a child will experience any particular environ- 
mental configuration can in part be objectively assessed by gauging the 
experiential history of the child prior to his encounter with this particular 
situation. On a purely objective level, one can assert that the Gewirtz-Baer 
operation will not be experienced as socially depriving situation by institution- 
alized children who often experience arbitrary periods of waiting, adult in- 
attention, etc. 

This point becomes an especially pertinent one in view of the recent criti- 
cism by Walters and Ray (12) that the Gewirtz-Baer isolation period raises 
the anxiety experienced by the subject, but has little to do with a social depri- 
vation concept. While I welcome the raising, by Walters, of the anxiety 
issue, I disagree that awareness of the anxiety factor vitiates the need for a 
social deprivation concept. Again, ] must assert that an individual’s encoun- 
ter with a particular set of environmental events—be these events objectively 
classified as socially-depriving or be they of any other variety—does not in 
itself induce behavior, for these events are external to the organism. Before 
any prediction can be made on the result of such an encounter, some attention 
must be given to the internal state that is aroused as a result of the en- 
counter, It is the internal state that is the mediating mechanism between the 
situational configuration and the subsequent behavior of the individual. 

It seems plausible that once certain objective social reinforcers become 


and are thus desired by the individual, their absence or withdrawal 


effective, 
ate of anxiety. It is this 


should result in the individual’s experiencing a st 
state of anxiety that motivates the individual in subsequent situations to per- 


form certain responses that lead to the reduction of this annoying state. How- 
ever, the postulation of an anxiety state does not negate the exploratory 
value of a social deprivation concept. It is apparent that a multitude of con- 
ditions give rise to general anxiety states, while an equal or greater number 
of responses are employed by individuals to reduce such states. 

If adequately defined, the value of a social deprivation concept lies in its 
specificity, It suggests that class of events which gives rise to this internal 
state and, more importantly, it should suggest the particular class of behaviors 


in defined situations. "Thus a person who has 


that the individual will emit i ; 
come to value money will become anxious when he finds himself jobless, and 
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one would predict that such a person would become more responsive to that 
class of reinforcers whose receipt would allay the anxiety. However, one 
would not expect him to become more responsive to all reinforcers in an 
indiscriminate manner. Analogously, the value of the social deprivation con- 
cept lies in the specification of a particular class of reinforcers towards which 
the socially deprived individual will display an increased responsivity. 
The reasoning inherent in the foregoing discussion led me to the view 
that Gewirtz and Baer’s manipulation was not appropriate for an adequate 


received further confirmation 


n dealing with the concept of 
deprivation, as employed by such investigators as Spitz, Ribble, Goldfarb and 
Levy. To these investigators, “deprivation” means long-time deficits; hence 
an appropriate definition of deprivation must reflect conditions that operate 
through wide segments of time. In dealing with the type of social deprivation 
experienced by feebleminded children, we require a measure that will reflect 


long-term deficits, thus making the short-term drive operation of Gewirtz 
and Baer inappropriate. 


tive through relatively wide 
whatever advantage lies in being, perhaps, 
social deprivation, However, upo; 
that institutionalization qua insti 
social deprivation. There can be little doubt that the 


the results of such institutionaliz, 


the individual. In order to 

one must designate specific so S In the institution that give rise 

to particular behavioral propensities. И 
Anyone who treats institutionali 
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the investigation of the nature of institutionalization. While I have certain 
misgivings concerning René Spitz’s work (10), his report of striking differ- 
ences between children in two institutions is pertinent here. 

Why, one might ask, have fairly constant findings been reported when in- 
stitutionalized children are compared with noninstitutionalized children? 
What is the common feature of institutions that gives rise to the findings? 
The answer may be that there is some highly significant factor that as yet 
is unspecified. If such is the case, then the foregoing discussion may be con- 
sidered an appeal for cross-institutional investigation conducted for the pur- 
pose of isolating this factor. However, another possibility may be considered. 
Perhaps the commonality in the findings of studies in which institutionaliza- 
tion is employed as a variable is due not to a common feature of institutions, 
but instead to the fact that children who are institutionalized come from 
homes that present a common and relatively homogeneous psychological en- 
vironment. The latter possibility suggests that it is. the preinstitutional social 
deprivation experienced by the child that needs evaluation. Institutionaliza- 
tion should be analyzed for its particular psychological features and for its 
effects viewed as interacting with the effects of the preinstitutional psycho- 
logical environment. Thus one and the same institution would be viewed 
as having different effects on children whose preinstitutional histories differed. 
This view is supported by Clarke and Clarke’s finding (2) that institution- 
alized feebleminded children who come from impoverished social backgrounds 
show an increase in mental test scores, while children from relatively good 
homes do not. 

Although the decision was made that social deprivation should reflect the 
Preinstitutional history of the child, the question of definition was not solved. 
Since we would like the social deprivation variable to reflect certain events 
in the individual's history, we could designate such events and then define 
social deprivation in terms of the occurrence or nonoccurrence of these events 
history. However, since the population of events that con- 
er been adequately delimited, such a pro- 
cedure would be arbitrary at best. The procedure finally employed was that 
of asking judges to evaluate the entire preinstitutional social history of the 
child for social deprivation while, at the same time, noting the specific factors 
in the history which determined the evaluation (14). The only instructions 
the raters were given was that social deprivation referred to the nature of 
the interactions that the child had had with the important adults in his life. 

I am pleased to report that this procedure resulted not only in reliable 
ratings, but also in the extraction of a universe of relatively objective factors 


In an individual's 
stitutes social deprivation has nev 
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that now constitute the major portion of a recently constructed social dep- 
rivation scale. Included in this scale are such items as the economic cir- 
cumstances of the home, the physical treatment accorded the child, the 
familial configuration, the parents’ adherence to social norms, the attitude 


and adult approval 
and support encompass at least three different classes of reinforcers: (a) at- 
tention, (5) Support, and (c) environmental change, 


А Evidence indicates that 
all three of these classes of reinforcers are с 


Operating in the experi- 
- This problem opens Pan- 


à 7 аке little 
5 1n grouping all reinforcers together and con- 
ауе been impressed by the efforts of Bijou 


and Sturges (1), Terrell (11), and Witryol (13) 


in investigating this 


uct of the experimenter's €gocentricity, a 
continued belief that the onl 


appreciate fully 
archies and the 
any developmental 
à reinforcer across 
9f the particular environmental 
is the most underinvestigated as 
lopment. 


mention with the hypothesis stated 


histories that give rise to such differences 
well as the most exciting area in child deve 
The final difficulty that I should like to 
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originally is the designation of the specific response that is thought to be re- 
inforced. It has been shown that social reinforcers are general in nature and 
that their availability influences the occurrence of certain behaviors while not 
affecting others. Added to this difficulty are certain of my own recent findings 
that the particular response that is affected by the reinforcer varies across 
children as a function of their particular environmental histories, a possibility 
that Gewirtz (3) noted several years ago. | 

Again, our own egocentricity has often blinded us to the possibility that 
social reinforcers affect a response other than the one we decide to use as a 
dependent variable. If E employs social reinforcers while a child is perform- 
ing on a simple, two-hole marble game, what is the appropriate dependent 
variable? Is it the percentage of responses to the reinforced hole, the rate of 
insertions, the length of time the child will play, or the quantity and charac- 
ter of the comments that the child makes during the game? The answer is 
that all alternatives must be investigated and that differences among children 
must be carefully analyzed before any comprehensive understanding of the 


reinforcement process can emerge. 
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REINFORCEMENT AND PERSONALITY DEVELOPMENT 
IN CHILDREN*?* 


Institute of Child Development and Department of Psychology, University of Minnesota 


Britton К. RuEBUSH 


A. INTRODUCTION 


The central purpose of the present paper is to stress the relevance to the 
topic of this symposium of the psychoanalytic proposition regarding the 
multidetermination of behavior, and to attempt to indicate some of the impli- 
cations of this deceptively simple proposition for research on variables such 
as reinforcement. 

В. Морг, 


As it occurs in dynamic theories of personality development, the multide- 
termination thesis states that some if not all behavior is based upon a multi- 
plicity of determinants that, in some instances, include mediating dynamic 
Personality variables in interaction with environmental variables in a temporal 
(ontogenetic) context. If this proposition is valid, there is need for a com- 
prehensive conceptual model that suggests the full range of potential sources 
of variance in behavior. One of the simplest and best known of such 
schemes, and the one to be used in the following discussion, is that which 
divides behavior conceptually into three classes. First, there are behaviors 
that are entirely a function of variables in the environment; the shorthand for 
this statement is В = f(E). Second, there are behaviors that are entirely a 
function of variables within the child ; the shorthand for this statement is B = 
f(P). Third, there are behaviors that are a function of variables within the 
Child in interaction with variables within the environment; the shorthand 
for this statement is B = f(E, P)? 

Following Rapaport (10), upon whose theoretical work this discussion 
leans heavily, the terms of the functions named above are defined as follows. 

he term B consists of three main classes of variables: affective variables, 
MÀ 
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cognitive variables, and action (e.g., motor) variables. The term P consists 
of two main classes of variables: motivations, and structures such as uncon- 
scious defenses and other enduring control and delay mechanisms. Finally, the 
term E consists of all the variables that constitute external reality. Many 
of our typical reinforcement variables are encompassed by this term. 

Before proceeding to a detailed look at each of our three functions, two 
important characteristics of the elements-of the terms B, E, and P should be 
specified. First, these elements or variables may appear or be effective at 
various levels of consciousness: Some determinants may be noticeable to the 
child and always noticed. Others may be noticeable but not always noticed. 
Still others may be unnoticeable. Second, all the terms and the matrix of 
variables for which they stand have a history; this implies the need for 
an ontogenetic or developmental point of view. 


1. B as a Function of E 
Certain behavior (responses) seem best described by the B — f(E) func- 
tion. Here, the environment is said to be compelling 
in certain of its elements result in changes in a part 
sponses may be either directly rel 
element (stimulus) in the enviro; 


in the sense that changes 
icular response. Such re- 
ated in a one-to-one fashion to a particular 
nment, or they may be determined by more 


some specific response, other relevant variables or elements of the environ- 


ment and/or behavior may enter the system as intervening variables.3 

Behavior that approaches the function under discussion i 
behavior, unconditioned responses 
perhaps certain well-established con 
the behavior referred to by Hartm 
unconditioned response ty, 


ncludes reflexive 
in the classical conditioning paradigm, 
ditioned and instrumental responses, and 
ann as “conflict free.” Basic reflexive and 
Pes of behavior, such as the 


on and the withdrawal of 
a hot oven, are illustrative of B 


knee-jerk response to 
fingers from contact with 

— f(E). The concept of reinforcement, 
however, is more useful in explaining unconditioned responses than in ex- 


plaining reflexes. The connection of the unconditioned stimulus with the 
unconditioned response through the latter’s primary reinforcing or adaptive 
properties is an example of one of the effects of reinforcement on behaviors 


of the B — f(E) type. 


A ~ In the peor гарар Ne adhera to the mathematical conception of independent- 
intervening-dependent variables in general use in scienti ү at- 
lined by Koch (8). cientific methodology and as ou 


` BRITTON К. RUEBUSH 245 


Conditioned responses and instrumental responses, on the other hand, are 
probably only borderline examples of this function-form in view of fluctua- 
tions and individual differences in learning speed, in resistance to extinction, 
and in qualitative differences in responses that seem to be related to or 
mediated by intrapersonal variables (e.g., drives and defenses). 

Responses of the "conflict-free" type are thought to occur more or less 
automatically without being significantly modified by variables within the 
person. They are thought to include certain motor, perceptual, and language 
patterns, some of which come built into the organism at birth (primary 
autonomy) and some of which were at one time mediated by internal vari- 
ables, but subsequently became relatively autonomous (secondary autonomy). 

Experimental psychologists have tended to study—or generally have in- 
tended to study—behavior as a function of the environment. This approach 
minimizes the presence of (a) stable individual differences in such responses, 
and (b) intrapersonal (motivational, structural) variables mediating the 


Stimulus and the response. 


2. B as a Function of P 


Some behavior seems best described by the B = f(P) function. In Rapa- 
Port's words (10), this behavior is behavior "in which the role of reality 
- +. [is] . . . negligible, and the role of the person's drives and defenses 
[are] paramount, in determining behavior." Rapaport also states that such 
behavior is “peremptory and overvalent, tolerating neither delay nor detour, 
as though it were striving for immediate discharge of a great quantity of 
excitation." As is the case with B = f (E), behaviors of the B = f(P) type 
are of the immediate tension or drive reduction type; that is, they also tend 
to have primary reinforcement characteristics. Impulsive aggressive actions, 
hallucinatory behavior, and autistic gestures are examples of behaviors in 
Which the role of immediate external reality can be negligible. 

Such behavior may be either directly related in a one-to-one fashion to 
а particular element (stimulus) within the child, or it may be a function of 
More than one intrapersonal element. In addition, in research designs in 
Which the experimenter manipulates some variable within the child (e.g., 
dependency needs) and measures some specific response (e.g., anxiety level, 
inkblot response, or motor activity), all other intrapersonal variables (i.e., 
other motivations, structures) ог behavioral variables (i.e., other actions, af- 
fects, cognitions) may enter the system as intervening variables. 

Clinicians and personality researchers have tended to study—or generally 
have intended to study—behavior as a function of variables within the per- 
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son. This approach emphasizes the presence of stable individual differences 


in such variables and it minimizes the role of environmental variables mediat- 
ing the stimulus and the response. 


3. B as a Function of (E, P) 


It seems clear that the range of human behavior that can be described 
validly by either B = f(E) or B = f(P) is quite narrow. Even when these 
functions do not imply a one-to-one relation betw 
and between drive and behavior, 
in which there is simultaneous op 
ables, and affective, ideational, an 


een stimulus and response 
they fail to account for complex behaviors 
eration of motivational and structural vari- 


d action systems of behavior in a multivari- 
ate context. Such behaviors are always of the B — f(E, P) variety. Much 
of the unexplained variance in the results of many 


ably due to such variables. It seems likely that ma 
ables that are frequently seen as a fun 
environment, such as amount of reinforcement, partial reinforcement, delay 
of reinforcement, and so on, fall into this category. 

For example, suppose we establish a hypothetical experiment in which mag- 
nitude of incentive is the independent variable and rate of some motor re- 
sponse is the dependent variable. The experiment apparently is rigorously con- 
trolled, and our measures seem to be tight and clean. Analysis of the results 
reveals a significant relation between our independent and dependent vari- 
ables. Another researcher replicates our hypothetical study, using an identical 
design, identical apparatus, and identical measures, but finds no reliable re- 
lation between the same independent and dependent variables, Although 
this example is hypothetical, such paradoxes can and do occur. They may be 
less puzzling, however, when considered in a broader theoretical framework. 
Even such relatively simple variables as rate of response presumably are 4 
function of many interacting behavioral, intrapersonal, and environmental 


à ess, sex of child, sex of the experi- 
f consistent replicability and continued positive find- 
d on how perceptive and creative we 
: п Unt in designing our research, Inclu- 
sion of variables such as level iety in our research designs may seem 
5 of these variables are frequently not 
E 4 laboratory variables, However, in the long 
Tun we may find that systematic introduction of releyant dynamic variables 
2k greater replicability and in broader 
validity. 


of our studies is presum- 
ny of the dependent vari- 
ction of independent variables in the 


menter). Achievement o 
ings in many research a 
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Each of the terms of the funcion B = f(E, P) is multivariate in structure. 
One of the consequences of the fact that each of these terms is a matrix of 
Potentially effective variables, many of which may be simultaneously opera- 
tive, is that the child may respond in the same way to many different stimu- 
lus elements (overdetermination) or he may make many different responses 
to the same stimulus. Frenkel-Brunswik’s report (5) “Motivation and Be- 
havior” is cited by Rapaport (10) to indicate how this is true of motivation. 
Frenkel-Brunswik’s study showed that a particular drive may be manifested 
in many different correlated and uncorrelated overt behaviors or satisfied by 
many objects; and, conversely, that many different motives may find manifes- 
tation in the same object. 

Any of the variables of which B, E, and P are composed may show up in 
Our research studies as independent, dependent, or intervening variables (10). 
Thus, any kind of behavior, including cognition and affect as well as ob- 
servable actions, may appear in any of these roles. Similarly, the motivations 
and defensive, controlling, and delaying structures within the child, and a 
myriad of variables in the social and physical environment, may appear as 
independent, dependent, or intervening variables. 


C. B as a Function or (E, Р) IN AN ONTOGENETIC FRAMEWORK 


Thus far in the paper, emphasis has been on the point of view that there 
are conceptual and methodological advantages to a systematic consideration 
of the complexity of behavior in the design and execution of experimental 
research., It seems equally important, however, that we also systematically 
Consider the developmental or ontogenetic dimension of B = f(E, P). Atten- 
tion to this dimension requires consideration of such factors as the role of 
early experience, constitutional givens, and previous learning experiences. 
Ontogenetic models, such as the one formulated by Erikson (4), treat be- 
havior as an epigenetic product that must be studied developmentally if it 
is to be fully explained. In other words, the present personality organization, 
Considered in the broadest sense, can be understood only through investigation 
of the antecedents of the organization. The antecedents include the inter- 
Actions over time between “inborn givens” and environmental factors as well 
as reformation and differentiation of preceding patterns. It follows that full 
"nderstanding of a particular behavior requires a knowledge of the history 
of the motivations, structures, cognitions, affects, and actions in interaction 
With each other and with the social and physical environment experienced by 


the individual. А 4 
The usefulness of a combined ontogenetic and dynamic framework lies 
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in the increased predictive power it promises in the interpretation of be- 
haviors that appear identical, but which subsequently prove to have different 
roots and different consequents. For example, two identical intelligence test 
Scores or mental age scores obtained in identical interviews with the same 
clinician may reflect significantly different intellectual potential when inter- 
preted against a background of previous experiences and the drives, defenses, 
affects, and imageries that mediate the test stimuli and the child's responses. 
This is one of the reasons that clinicians generally have favored such a 
framework in the development and application of methods of differential 
diagnosis. 

From a research point of view, an ontogenetic-dynamic model can be 
useful in suggesting which of the many, potentially effective dynamic variables 
may be most effective at any given level of development. To illustrate, sup- 
pose we are interested in designing a study of the effects of social reinforce- 
ment on operant learning behavior in infants from six to 10 months old. If 
we work within an ontogenetic-dynamic framework, it seems more likely that 
we will be alert to the importance of "stranger anxiety" in infants of this 
age, and more likely to control for the effects of this variable in our design. 
In some instances, such an approach may result in the design of a tighter and/ 
or more meaningful study, For example, in 9perant-conditioning studies of 
infants, such a model might lead us to incorporate within the research de- 
sign a study of the relative effectiveness of mothers and of "strange" experi- 
menters as social reinforcers of the operant learning behavior of infants who 
manifest stranger-anxiety and of infants who do not manifest such anxiety. 


An ontogenetic-dynamic framework Seems especially relevant and useful 
for experimental studies 


and sex-role identification) and that may 
al results. There is increasing evidence that 


riables such as task content, type of reinforce- 


ment, and sex of the experimenter. See Stevenson (13). 
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research literature suggests that, in our experimental designs, it may be time 
for us to admit determinants such as characteristics of the examiner to a place 
more commensurate with their relative contribution to behavior variability. 
It is becoming increasingly clear that we will eventually need to come to 
terms with a wide range of relatively neglected variables if we are ever to 
approach a full explanation of child behavior. 

In any situation in which research is conducted with children, there are 
а great many variables that are operative (1.е., that contribute to variance 
in behavior), These include cognitive, affective, and motor behavior; motiva- 
tions; defensive, controlling, and delaying structures within the child; a 
matrix of social and physical variables in the environment; and genetic factors 
and physiological differences in the nervous system. It seems obvious that we 
cannot control or systematically account for all of these variables in the 
design and execution of each research study. We can, however, strive toward 
the goal of designing studies that systematically account for those variables 
that are potentially most relevant to the study of particular experimenal vari- 
ables. One of the implications of the present discussion is that achievement of 
this goal can be facilitated by serious study of dynamic epigenetic theories of 
behavior that attempt to specify the sources of variance in a very compre- 
hensive way. 

Ignoring major sources of variance in research situations or always count- 
ing upon them to be random is, perhaps, only an evasion of conceptual and 
methodological problems with which we will eventually have to come to terms 
if we are to have a comprehensive and valid science of behavior. Further- 
тоге, it is only by attempting to come to grips with these conceptual and 
methodological problems in their full complexity that we are likely to de- 
velop the new methods and designs that are admittedly needed. This calls 
for increased use of the team approach which has proven effective and pro- 
ductive in many research settings. Many studies of the future may profitably 
utilize a combination of clinical and experimental methods in the area of 
Child development. For example, experimentalists and clinicians might col- 
laborate in controlling and/or varying intrapersonal variables through in- 
tensive personality studies that utilize clinical interviews, projective tests, 
play therapy, and so on, while at the same time manipulating and measuring 
some of the traditional learning variables. The promising new techniques 
being developed for studying neonates, infants, and mothers, by such workers 
as Bell (1), Brody (3), Kessen, Hendry, and Lentzondorff (7), and Rhein- 
gold (11) are illustrative of how new methodology follows or grows out of 
the attempt to take a more comprehensive view of child development. 
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As mentioned earlier, failure to pay sufficient attention to the possibility 
of multideterminants of behavior may be one of the roots of our replication 
difficulties. Failure to replicate the results of a given study may occur because 
one or more subordinate variables in the original setting assumes the dom- 
inant role in a different setting and/or at a different point in time. Failure 
to consider this possibility may lead to a false interpretation of the results of 
both the original study and the replication, in that the failure to replicate the 
results may lead to an unjust rejection of the results of the original study as 
well as to a misinterpretation of the results of the replication. 

If there are some kinds of behavior in which no one specific determinant 
is inevitably the dominant causal variable, then it does not make sense to 
ignore or neglect subordinate determinants of these behaviors—even when we 
are primarily concerned with the effects of one particular dominant deter- 
miner. We are probably less likely to commit this error if we attempt to 
determine in advance which of our functions is most appropriate for the be- 
havior under study. Presumably most if not all significant psychological 
behavior is overdetermined, but some behaviors may be best studied as B = 
f(E) or B = f(P). Some behaviors have many intervening variables between 
S and R, and others have few. Certainly such variables as amount of rein- 
forcement will operate differently depending upon which of the three func- 
tions is most applicable for a particular dependent variable. Specifically, we 
need to pay more attention to the role of defensive, controlling, and regulat- 
ing intrapersonal structures in our research. These are the kinds of variables 
that eventually may be viewed as the “information engineering network” 
that controls the “power engineering network” of child behavior, Second, we 
need to divide E into components that may mediate the effects of independent 


variables. This should lead to a systematic specification and study of many 
narrowly defined “expectable environments.” 


In addition, we should alwa 
of our Ss. Only comprehensi 


avior related to time and, if so, what 


inf А n ? In particular, what is the role of re- 
iniorcement in these transitions? Does this role vary with other aspects of 


personality structure and development and changes in the environment? 
There is also a dearth of comprehensive human studies bearing upon the 
history of reinforcement effects in single cases, Probing, intensive clinical- 
experimental studies such as the Scheerer, Rothman, and Goldstein study of 
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an idiot savant (12) would seem to shed considerable light upon reinforce- 
ment effects. 

The problem of manipulability is bound to be raised, in that although the 
variables of each of the terms in our B = f(E, P) function can be treated 
logically as independent, intervening, and dependent variables, they are not 
equally easy to manipulate or to measure. In fact, as Rapaport points out 
(10), some of the variables are not amenable to direct manipulation. In addi- 
tion, many kinds of manipulation of intrapersonal and environmental vari- 
ables are possible but not ethical in the study of children. We cannot take 
the same liberties with children that we sometimes take with animals, but 
we can and should make better use of individual case studies, survey methods, 
and natural experiments. The latter is a type of experimental research that 
is especially loaded with untapped, potentially rich, research ore. For ex- 
ample, there are underway several studies that utilize pregnancy as a natural 
experimental manipulation (2). In such studies, personality structures and 
motivations may appear as dependent variables, and aspects of external reality 
May appear as intervening variables (e.g., husband’s attitudes and reactions, 
Prenatal educational experiences, etc.). Information about such dependent 
variables could then be used to improve research studies of mother-child 
interactions, For example, in the Brody study of patterns of mothering (3), 
there was no way of assigning mothers to particular groups in advance, but if 
we studied the mothers during their pregnancy we could then assign them 
to groups in advance so that (a) the personality patterns of mothers could 
Serve as the independent variable, (4) their behavior could serve as the de- 
Pendent variable, and (c) external reality could serve as the intervening vari- 
able, and so on. This shows how systematic variation could be more efficient 
than replication. 

In conclusion, the main point of this paper has been that in focusing ex- 
clusively upon one independent variable, such as number of crackerjack toys 
it takes to increase the probability of occurrence of a response such as 
button pushing, we may overlook dynamic variables in the personality of the 
Child or overlook significant aspects of the situation that may account for 
much of the unexplained variance in our results. The personality organiza- 
tion of the child in interaction with many possible social and physical ele- 
ments of the experimental situation at a specific point in time determines or 
defines the limits or the effects of reinforcement upon behavior. 
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REMARKS ON PAPERS PRESENTED DURING SYMPOSIUM 
ON REINFORCEMENT EFFECTS *? 


Department of Psychology, Yale University 


WiLLiAM KESSEN 


In reviewing the papers presented, I am struck by the fact that, with the 
Possible exception of Professor Bijou's paper, they seem not so much discus- 
sions of reinforcement effects as they seem flights from reinforcement. After 
having noted (a) that there are test operations for the determination of 
gross reinforcement effect or (5) that there are systematic changes in the 
Probability of occurrence of some response preceding the reinforcement oper- 
ation, and (c) that the fact of reinforcement remains unadorned and un- 
assailable, each of the symposiasts has hurried on to talk about something 
else. For so few statements, the range is wide and the variety is great. Pro- 
fessor Bijou moves from his solid base on the empirical laws of reinforce- 
ment scheduling to speak of the setting operations of deprivation and satia- 
tion and the importance of chained behavior. Professor Terrell goes further. 
He speaks of patterns of response, of the child’s pleasure from the activity 
of learning, and of the apparent importance of the child’s attitudes and ver- 
balizations. We are nearly in full flight when Professor Zigler speaks of 


internal states of receptivity to reinforcement, of developmentally changing 
and the course is run when Professor Ruebush in- 


reinforcement hierarchies, 
ariables in order to comprehend 


sists that we must examine personographic v 
the effects of reinforcement. 

This variety, if I do not mistake the markers and its unequivocal direction, 
suggests that “reinforcement” is not or is no longer a limited and delimitable 
Construct in the order of “response rate” or “distal stimulus,” but is a mem- 
ber of a more troublesome class of theoretical terms, a class that contains 
“anxiety” and “the unconscious.” To put it another way, when we speak of 
reinforcement effects today, we do not discuss a set of facts—we discuss a set 
of theories, Neither the joys nor the problems described here are the property 


————— 
* Accepted by Harold W. Stevenson of the Editorial Board, and received in the 
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of a particular point of view in psychology; they can be and, at some point, 
must be treated by all schools and theories. 

The flight from reinforcement seems healthy. As a young psychologist said 
recently, “Great parts of the psychology of learning are devoted to demon- 
strations that the Law of Effect holds,” and the several systematic attempts 
to go beyond this level of demonstration—attempts represented here—are 
surely welcome. The symposium has not asked, “What are the effects of re- 
inforcement?” It has asked the immeasurably more searching question: 
“Toward what theory of reinforcement should we move?” Permit me to 
address this question, not with an intention of answering it, but rather to 
submit to your attention some of the problems for a theory of reinforcement 
that have appeared in the presentations just made. 

1. The problem of habit and performance. This is a hoary issue that has 
become tarnished even in the halls of the committed, and I would not resur- 


rect it if it did not appear to be of particular importance for child psychology. 
We may study variations in postasymptoti 


and his colleagues do in lever-depressio 


marble-dropping task, or we may study more stable and more novel changes 
in response systems, as Terrell does in studies of discrimination learning. 
Ruebush attacks the problem in its most general form for child psycholo- 
gists by asking to what degree reinforcement is to be used as a major transi- 
tion rule in comprehending the development of the child. 

The child psychologist who wants to make m 
ment notion in understanding development m 
operation apply not only to chan 
in motor and verbal skills, 
I will return to this point i 


€ behavior—performance—as Bijou 
n work and as Zigler does in the 


aximal use of the reinforce- 
ust have the reinforcement 


for the learning of new skills, 
scarcely have names) that occ 
emphasize again that the pure 
we need a predictive system p 
observations. In any instance 


(for which we 
ast case, may I 


entiations between performance and learning 
are not made. 
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2. The dimensions of the reinforcement operation. It is in the systematic 
study of schedules of reinforcement, of delay and amount of reinforcement, 
of the effects of deprivation operations in relation to reinforcement, that sig- 
nificant and precisely replicable findings have been assembled. It is a reassur- 
ing lesson in the stability of psychological effects to see the regularity of the 
Washington observations and their neat analogy to data in other settings 
and other species, and it is particularly elevating of the Yale spirit to see the 
suggestive relations between Terrell’s work on delay of reward in the dis- 
crimination behavior of children and the analysis of incentive that Logan is 
undertaking in a similar model. 

Two arrays of theoretical and empirical problems in the study of the 
dimensions of the reinforcement operation appear in the symposium and, al- 
though they are not easy of solution, they are essential to our hoped-for 
general theories of reinforcement. One array is the prospect of quantifying 
at least some of the dimensions of reinforcement, in all likelihood by compe- 
tition between dimensions—amount and delay, say—to establish. equal-value 
pairs. The second problem, already under study in children by all members 
of this symposium, is the assessment of different reinforcers, of the relation 
between attention and approval, of social and nonsocial reinforcers, of the 
differential effect of negative against positive instances in a guessing game, 
and so on. This natural historical inquiry is now so various that it threatens 
to escape control, but the comparison of different reinforcement operations 
is а fertile area for systematizing research and theory. 

It is easy for the official discussant to be brief in treating the dimensions of 
the reinforcement operation. There is a corpus of work related by theory 
and research in depth that hardly requires comment. The very strength of 
this hard-nosed part of the reinforcement problem requires a closer look at 


other aspects of reinforcement effect. 
3. The problem of the hy pothetica 
obvious in character and may be easily 


lems. When an analysis of behavior is ma 
input and output, stimulus and response, environment and behavior—and 


tules are sought to link these terms—one rarely finds a statement of the 
dimensions of the organism through which these rules operate. I do not mean 
by this to rehearse the obvious and rather uninteresting fact that there is an 
O between the S and the R—the deepest blue S-R-reinforcement theorist will 
Concede this; what is crucial is that for any study of the input-output kind 
(as, for example, in a study of the stimulus dimensions of reinforcement) 
Particular values of the organismic filter are assumed. The parameters of 


1 child. This difficulty is not quite so 
as important as the preceding prob- 
de for which the critical terms are 
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subject variation are never set at zero—we can never assume that the black 
box is empty; rather, certain unmeasured and typically unindicated values 
of the organismic parameters are assumed. Clearly, the most commonly used 
are those derived from some measure of central tendency ; that is, the input- 
output rules are held to operate across a set of what I would like to call state 
or structure parameters equivalent for all subjects under study and having 
the values represented by calculation of means or medians. Thus, for any 
statement of the classical form—response as a function of stimulation acting 
in the combination forms called theories—there is an implicit qualifier that 
the statement holds for a particular but unknown set of subject parameters: 
the parameters of the hypothetical child, 


It is one of the impressive, although paradoxical, contributions of the 
researchers strongly influenced by Skinner that for many years they have 
insisted on an analysis of the individual case; in the language used earlier, 
they have taken for state parameters the system of input-output modifica- 
tions that are typical of a single animal or Person. It is an advance on thought- 
less combination rules for subjects, but it introduces its own bias and this 
bias so seriously divides students of child behavior that 1 would like to speak 
of it briefly. If you examine the individual case (whether you study the ef- 
fects of a VI schedule on pecking in ringdoves or the dream reports of a 
neurotic patient), and if you seek general laws of pecking or dreams, then 
the principles you establish—the lawful relations—are precisely those prin- 


n from person to person. One can 
true for another case and another 
atement of relation is irreducibly true for 
adox, by no means amusing to me, of the 


Case in search of general laws is that one 
must find at the end of the search a set of rules that have no room for in- 


extract from the single case only what is 


аррреагапсе in two ways: (a) as an 


or (5) as the case of universal com- 


т- the variations that exist in the subject 
or, if that is not at the heart of one's Interest, to recognize that among the 
P and visible variables lies 4 Subject, at the Very least a. hypothetical 
child. 


| 4, еы problem of the response. The constructed or hypothesized child 
1s nowhere more clearly seen than in discussions of response definition— 
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the thorn-and-thistle problem of rules for response aggregation and the for- 
mation of response classes. Now, the best-behaved hypothetical child is held 
to operate on an aggregation-by-reinforcement rule; that is, those topograph- 
ically various responses that lead to or precede reinforcement are joined in 
a single functional class. The example used by all of us is the case of the 
left paw and the right paw of the rat being joined to a single class because 
they are not differentially reinforced. 

'Throughout the symposium is the statement, varying from suggestion to 
shout, that this way of approaching the problem of response classification 
will not do. At a level not altogether trivial, some responses are linked con- 
genitally by anatomy or physiological function, but beyond this there are 
collections of response tendencies that move together in less than perfect 
correlation as a function of reinforcement, and we may justifiably suspect 
that these collections are not the same from one person to another, from one 
age to another, or from one setting to another. To select an obvious example, 
shock delivered to the foot of an infant in the first week of life will affect 
a far different combination of responses from the group affected when the 
same shock is delivered to the foot of a five-year-old child. As will be recog- 
nized, this problem of response aggregation is but a limited segment of the 
larger problem of reinforcement effects in the study of child behavior— 
namely, that reinforcement, however well-defined in stimulus terms or in 
terms of a general theory, does not operate on homogeneous material to effect 
homogeneous change. The transition rule that is represented by current con- 
ceptions of reinforcement operates on particular and on different initial 
hierarchies of response, on particular and on different valuations of rein- 
forcing materials, and on particular and on different response-aggregation 


rules. Examples have appeared throughout the presentations you have heard, 
and I echo several earlier remarks when I make the 


following proposal. 
In the study of reinforcement effects on the behavior of children, there is 
an obvious need to address ours 


elves to the problem of structures of rein- 
forcement. It is a strange phrase—at le 


ast I find that it has difficulty getting 
past the teeth—but it sounds appropriate somehow. 


P It sounds more appealing 
in the light of recent research, such as 


that of H. M. Jenkins on noncon- 
tingent reinforcement, which indicates that the reinforcement effect (the 
Selection and strengthening of 


a response class to occurrence of tested and 
approved reinforcers) depends on the initial hierarchy, the structure, and 
the response state of the subject. In t 


his proposal, I am not advocating a 
nonanalytic view of behavior. I am not even advocating a nonreinforcement 
he fact and the importance of the 


view of behavior. 1 am maintaining t 
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We must seek out the dimensions of variations 
forcement psychologists of the child hav 
results) been willing to 
us to describe and predict 


The cry cited earlier about 
of Effect will not be suc- 
ions that its effectiveness and 
situation Y, We know this 


anguage and for specific empirical Strategies in the 
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THE MEASUREMENT OF MASCULINITY AND 
FEMININITY IN CHILDREN: AN EXTENSION AND 
REVALIDATION*! 


Department of Psychology, University of California, Berkeley 


В. С. ROSENBERG AND B. Surron-SmiTH? 


A. INTRODUCTION 


In two previous publications (1, 2), the game choices of boys and girls 
were compared with those listed in the early work of Terman (8). These 
comparisons demonstrated marked changes in game preferences of boys and 
girls, and led to the development of new play scales for the measurement 
of masculinity-femininity. Based on games in a check list, the new scales were 
standardized on fourth-, fifth-, and sixth-grade children (N = 183). 

Subsequent to standardization of the scales, it was found that high and 
low scorers differed on measures of anxiety (3), impulsivity (5), and neu- 
roticism (6). Further, in a study of developmental shifts with age, it became 
clear that, while sex preferences were reasonably consistent up to and in- 
cluding the third grade, girls made considerable shifts in the fourth grade 
and afterwards. Such shifts indicated the desirability of discovering items 
that would transcend shifts in item preferences from grades three to six, in- 
clusive. The present study represents an attempt to refine the earlier scales 
by replication of the original study on a larger sample, on a sample more 
widely spaced geographically, and on a sample that included pupils in the 
third grade. Such pupils were not included in the earlier studies. 


B. PROCEDURE 


A play scale composed of 180 games, pastimes, and activities (4) was 
administered to 973 girls and 928 boys in grades three through six in 12 
Midwestern townships. Children responded to this scale by ignoring items 
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that they did not play and by indicating like or dislike for items they did 
play. The preferences were subjected to chi-square analysis for sex differences 
and grade differences within each sex. 


C. RESULTS 


Results of our analysis are presented in Table 1. With the larger sample 
that covered grades three through six, we find that items that differentiate 


TABLE 1 
Game Choices DIFFERENTIATING BETWEEN Boys (N = 928) AND GIRLS (М = 973)* 
Masculinity Femininity 
Item No. Game Item No. Game 

8 bandits 1 dolls 

9 soldiers 2 dressing up 

10 cowboys 3 houses 

13 cops & robbers + store 

14 cars 5 school 

18 spacemen 6 church 

53 marbles 16 actors 

64 bows & arrows 17 actresses 

65 throw snowballs 30 stoop tag 
128 vins 5 E анны 

ridge 

d pal 16 farmer in the dell 
181 ТИИ Ps in & out the window 
13 eii si drop the handkerchief 
13 ета e mulberry bush 
155 fae +H hopscotch 
158 hunt 49 ips a 
164 use tools 87 Moth I? 
168 climbing 156 d XU ШЕЙ 
170 make radio 159 CREE 
171 model aeroplane 161 детте 
172 toy trains 162 = mg 
174 work machines 163 € 
178 build forts 175 Erocher 


cartwheels 


* All items differentiate between the sexes beyond the .01 level 


(at the .01 level) in favor of boys are similar 


. s to items in the original 
in the earlier stud 


Y, discriminate at the .01 


to the scale are six items 
Study. "These item 


or boy: 


Originally, at the .10 level of co fidence, 
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ferentiated in favor of girls. The present study yields 25 items that differen- 
tiate in favor of girls at the .01 level. For girls, 20 items (out of 33) that 
originally differentiated at the .01 level are retained. Excluded from the 
revised scale are all items that differentiated earlier only at the .05 or .10 
level. Five new items, differential at the .01 level, are added. These items 
are church, actors, actresses, knit, and crochet. The similarity in numbers of 
items, and the same level of differentiating power, suggest that the original 
system of weighting items is no longer necessary (1). 

To validate the present findings and to check the discriminating power 
of the revised scales, four groups of children (in grades three through six) 
were obtained from New York, Michigan, Illinois, and Idaho. Tables 2 
and 3 present the distributions of scores for the four validation samples. 

On the masculinity scale, the difference in means between boys and girls 
is significant beyond the .001 level of confidence for each group (з = 18.8, 
14.7, 17.2, 13.7). On the average, 8 per cent of the girls secure scores above 
the mean masculinity score obtained by boys. In samples I and II, the value 
is 6 per cent; in sample III, it is 11 per cent; in sample IV, 15 per cent. 

On the average, 6 per cent of the boys secure scores below the mean 
masculinity score obtained by girls. In sample 1, the value is 4 per cent; in 
sample II, it is 7 per cent; in sample III, 5 per cent; in sample IV, 9 per 
cent. 

On the femininity scale, the mean difference for boys and girls is signifi- 
cant beyond the .001 level of confidence in each of the four samples. (8 = 
24.1, 26.2, 25.2, 20.3). On the average, 2 per cent of the boys secure scores 
above the mean femininity score obtained by girls (2 per cent, 2 per cent, 5 
per cent, and 2 per cent in the four samples). Two per cent of the girls secure 
scores lower than the mean femininity score obtained by boys (4 per cent, 1 
per cent, 4 per cent, and 1 per cent). On both scales, and in each of the four 
samples, the separation of boys from girls seems acceptable. 


D. SUMMARY 


A study of developmental shifts in game preferences in boys and girls sug- 
gested the desirability of an extension and revalidation of measures of mas- 
culinity and femininity obtained in an earlier study. The present investiga- 
tion, based on 1,900 children, yields game-choice scales of masculinity and 
femininity for pupils in the third, fourth, fifth, and sixth grades. The items 
are similar to those obtained earlier, although there were more changes in 
items for girls than in items for boys. Validation of the revised scales on 


TABLE 2 
DISTRIBUTION OF SCORES ON THE MASCULINITY SCALE FoR Four VALIDATION SAMPLES 
Validation I Validation II Validation III Validation IV 
Males Females Males Females Males Females Males Females 
Scores (М = 159) (N = 137) (N = 294) (N = 263) (№ = 332) (N —325) (N= 267) (N= 245) 
0 3 1 
1 1 0 1 
2 1 6 3 3 
3 1 9 6 4 
4 6 2 14 2 10 1 5 
5 6 1 14 2 1+ 3 3 
6 6 + 23 1 18 10 
7 1 6 2 22 1 25 10 
8 1 7 6 24+ 5 32 + 11 
9 1 8 + 21 3 26 3 16 
10 2 9 5 16 4 23 2 17 
11 2 12 + 10 + 20 6 15 
12 1 10 8 11 12 16 5 14 
13 2 6 15 16 9 25 5 13 
14 3 12 17 17 13 18 6 19 
15 7 9 13 9 18 19 12 1+ 
16 6 9 22 10 16 10 19 17 
17 10 9 28 10 29 12 13 11 
18 5 + 27 11 38 10 13 14 
19 15 4 27 4 27 14 20 12 
20 18 3 15 4 41 6 29 8 
21 19 3 25 1 35 9 27 10 
22 19 1 27 3 30 3 36 7 
23 20 4 23 3 23 3 24 6 
24 21 15 2 14 1 29 Я 
25 6 4 5 1 10 2 
Mean 20.02 12.20 17.65 10.30 18.21 11.43 19.14 13.42 
SD 4.32 5.16 4.24 5.21 4.28 5.37 4.09 5.47 
Si colt. — 7 
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TABLE 3 


DISTRIBUTION OF SCORES ON THE FEMININITY SCALE FOR Four VALIDATION SAMPLES 


Validation I 


Validation II 


Validation III 


(N — 332) (N — 325) 


Males Females Males Females Males 
Scores (N — 159) (N — 137) (N — 294) (N — 263) 
0 3 12 10 
1 5 27 13 
2 9 19 20 
3 5 23 33 
* 7 2 30 26 
5 15 1 26 1 25 
6 10 23 2 25 
7 5 1 24 6 24 
8 10 Д 23 6 24 
9 Ig = 1 18 5 24 
10 13 14 8 18 
11 10 2 10 6 18 
12 11 4 13 14 9, 
13 8 + 7 15 11 
14 8 Г 7 20 11 
15 + 17 10 17 11 
16 + $ 12 32 6 
17 6 12 1 25 6 
18 6 10 2 26 + 
19 2 + 1 24 4 
20 1% 1 24 4 
21 2 9. 15 3 
22 24 1 9 3 
23 11 4 
24 3 5 
25 4 1 
Mean 9.20 18.26 6.55 16.12 7.86 
SD 4.93 4.60 4.73 4.19 5.28 


Females 
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Validation IV 


Males 
(N = 267) 


14 
22 
29 
26 
16 
28 
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four geographically different samples resulted in acceptable levels of dis- 
crimination. 
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PSYCHOANALYTIC THEORY ON INFANT GRATIFICATION 
AND ADULT PERSONALITY*? 


Department of Psychology, Yale University 


Martin С. ALLEN 


A. INTRODUCTION 


What basic psychoanalytic theory links infant gratification and adult 
personality? Is there a relationship between infant indulgence and character? 
Does psychoanalytic theory adequately explain this relationship? These are 
some of the questions that will be examined in this paper. 

First, several terms must be defined so that concepts to be used can be 
stated precisely. 

Infancy is that period during which a child is completely dependent on 
parental care and before he has acquired the ability to verbalize his thoughts. 
It is that period of life during which weaning is completed and the initial 
phases of toilet training have begun. Thus, infancy is defined in terms of the 
mores of the society in which a child is raised. 

Gratification denotes fulfillment of needs and desires. Indulgence implies 
and complete fulfillment of any demand or request and the con- 
h a pattern long after it has ceased to be necessary. 

g and Child (18), gratification, or “initial satisfaction 
ured on the basis of four factors, as these factors are 
in defined areas of infant experience. These factors 
are (a) the duration of the initial period; (5) the amount of freedom given 
the child to perform his initial habits; (c) the amount of encouragement for 


these habits; and (4) the amount of concurrent anxiety. 
Adult personality must now be defined in such a way that its relation to 


infant gratification can be measured. The concept ego-strength is most 


immediate 
tinuance of suc 

According to Whitin 
potential,” can be meas 
expressed differentially 


appropriate. 
Ego-strength is one’s 
Dollard and Miller would h 
p. 63). 
Fenichel (6) defines chi 
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to the external world, the id, and the superego, and the characteristic types of 
combining these modes with one another.” 
Freud (7, p. 62) links ego-strength with personal adjustment. 


The necessary condition for the pathological states . . . can only be a 
relative or absolute weakening of the ego, which prevents it from per- 
forming its tasks... . When the ego is detached from the reality of the 
external world, then, under the influence of the internal world, it slips 
down into psychosis, 


Greenwald (9, р. 148) explains that neurotic behavior “ 
unrealistic in that is not adaptive to a given situation.” Normal behavior, then, 
is action that is adaptive to a specific situation. Thus, Greenwald defines 
“normal” aggression as “aggression which is overt and directed at the environ- 
mental object which served to instigate the aggressive response, Any form 
of aggression which is not overtly directed at the instigator object will be 
labeled ‘neurotic.’ " 

Erikson (5), like Freud, links ego-strength with effective functioning and, 
in addition, mentions the necessity for the child to secure a basic trust for, 


says Erikson (pp. 220-221), it is the absence of love, trust, and faith in the 
adult that marks the “psychotic character,” 


++. 18 essentially 


B. THEORETICAL Positions 

1. First View 
From one point of view, 
cation leads to great need f 


ment is valid, such need lead 
loss of love arouses anxiety, 
or threatened; such an anxi 


o and the lowe 


Discords between Ego and Super-Ego have great significance for 
psychical life... . It is very important fı 


Ego should develop Dormally—that is, 
depersonalized. It is Precisely this that d 
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neurotic, because his Oedipus complex does not undergo the right trans- 
formation. His Super-Ego deals with his Ego like a strict father with 
a child, and his idea of morality displays itself in primitive ways by 
making the Ego submit to punishment by the Super-Ego. Illness is 
employed as a means for this “self-punishment.” The neurotic has to 
behave as though he were mastered by guilt, which the illness serves to 
punish, and so to relieve him. 

The superego restricts the activity of the ego by means of prohibitions 
and punishments and facilitates or compels the setting up of repressions. 

Since the superego functions toward the “limitation of satisfactions"—in 
contrast to the ego, which is “concerned with discovering the most favorable 
and least perilous method of obtaining satisfaction, taking the external world 
into account” (7, p. 19)—the stronger the superego, the less the individual 
is able to obtain satisfaction (i.e., to satisfy his desires). 

We know that the inability of an individual to satisfy basic needs results 
in frustration and in a lowering of self-esteem; this leads to neurotic behavior 
that, as previously noted, indicates low ego-strength. 

A summary of the argument thus far states that high infant gratification 
results in high superego development. High superego development results in 
low ability to obtain satisfaction (i.e. in low ego-strength), since satisfaction 
of demands made by the id is dependent upon “tension” between ego and 
superego, Silverberg (16, p. 73) explains the matter as follows: 

Psychic illness, then, implies illness of the ego—low self-esteem primarily 
occasioned by a diminution in the effectiveness of aggression. All of the 
ego’s defensive devices, which are originally used to promote and im- 
prove this effectiveness, indicate that the ego does not feel itself strong 
enough, or safe enough to pursue the organism’s aim directly ; hence 
the devices emerge in an indirection which not only signalizes a rela- 


tively weak ego, but which in itself further weakens the ego. 


After a thorough analysis of case studies, Levy (15) concludes that an 
overprotected child has a difficult time in social adjustment. Overprotection 
often results in selfish, demanding, undisciplined behavior. Maladjustment is 
proportional to the degree of dominance exercised by the mother. 
sm described, excessive infant gratification results in a strong 
superego by a process of identification where parental norms are internalized 
to a great degree. Since the parents represent the norms of the culture, the 
child will internalize the same norms and consequently be oriented toward 
traditional modes of behavior. 

While a tradition-oriented type of individual is mentally stable under 
conditions to which he is accustomed, he will be under extreme stress 
when faced with unusual or extraordinary circumstances. Under such cir- 
cumstances, he may experience greater anxiety and mental impairment than 


By the mechani 
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will the individual who is not as completely governed by traditional norms 
and who, for that reason, is better able to deal with unusual circumstances. 
The latter individual employs adaptive (and often innovative) behavior (or 
values) appropriate for the solution of the problem. The latter individual has 
a strong ego; the former, a weak ego. 

We might also summarize by saying that an overprotected child develops 
“low frustration tolerance.” According to Heyns (11, pp. 254-255), such a 
child “has no experience with delay in satisfaction or with denial of gratifica- 
tion. When he experiences delay or denial, usually at the time when he leaves 
the narrow orbit of parental control, frustration is well-nigh intolerable.” 
As a result of low frustration tolerance, an overprotected individual will be 
deficient in ability to meet demanding and challenging situations that are part 
of the world of reality. Such a person has low ego-strength. 

To understand the relation between fru 
Some comment on frustration is in order. 
to unsatisfied need or, in terms of lear 
reduction. Man is capal 
environments, by his own individual biological limi 
logical complexity. Ego 
such kinds of frustrating situations. 


development of inappropriate, 
When an individual with 


According to Jourard (14, р. 329), the relationship between strength of 
ego and adjustment to frustrating or threatening situations can be explained 
as follows: 


defense] are 
a person with a relatively weak ego, when threat to the 
arises. If they are effective, they reduce anxiety 
the defenses are themselyes weakened, threat is 
causes continue to be Operative. 


self-structure 
and guilt; but whenever 
again experienced, for its 
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Defensive reactions to threat are unhealthy because mechanisms of defense 
may be temporarily effective in reducing the guilt and anxiety caused by 
threatening conditions, but "they do nothing to remove the factors which are 
producing the threat" (14, p. 325). However, defense mechanisms are 
neither “abnormal” nor maladjustive in and of themselves. It is the manner 
in which they are employed—and the extent to which they are employed— 
that determines the degree of "adjustiveness" of the individual; i.e., his 


ego-strength. 
2. Second View 


Returning to the relation between adult personality and infant indulgence, 
Jourard (14, p. 264) presents another point of view. 


The child, as he grows, needs to experience unqualified affection and 
love. In the absence of this vital ingredient, the individual will suffer 
very low self-esteem, and will be subject to anxiety of powerful propor- 


tions. 


Benedek (1, p. 195) agrees: 


By the same routinely returning process of gratifications, the infant 
acquires a sense of confidence that the mother will gratify his needs . . . 
it helps to decrease the intensity of the outer stimuli and this averts 
anxiety. Lack of confidence stimulates tension which may grow into 
discomfort and anxiety. This emotional shelter—confidence—and the 
positive dependent relationship to the mother which is its consequence, 
facilitates learning in the normal infant. The ego, strengthened by the 
libidinal relationship to the mother on the one hand and by the absence of 
er, develops an adequate capacity to perceive the 


anxiety on the oth t 
such an ego is able to accept new and 


objects of the outer world; 
unexpected situations. 
infants raised in an atmosphere of restricted 


By the reasoning just indicated, 
anxiety than those 


love, or without love and gratification, will have more 


whose needs are met with loving care. 

In the first instance, tension and anxiety mark each step of adjustment to 
each new demand of each successive step of growing up. In the second 
new problem of adaptation is met with calmness and assurance, 
and is learned through use of maternal love as secondary 
or the fulfillment of earlier 


instance, each 
because each dem 
(or learned) reinforcement and as a substitute f 
Such adjustment occurs because the need for love is acquired in 
feeding process during which food and love are 
ame time. Thus, the need for love becomes a 
ve with the primary 


needs. 
connection with the early 
given to the infant at the s 
secondary (or learned) drive (due to the association of lo 
need for food) and its fulfillment acquires secondary (or learned) reward 
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value. Independence, therefore, can be developed at a natural (or personal) 


pace; but, according to Benedek (1, pp. 196-197), when parental love is not 
available, 


+ +. the child, in order to avoid anxiety, finally refuses to respond and 
does not accept any new situation. If only the bare physiologic needs of a 
child are supplied, he may grow up to be 
For such an individual, 


did not supply enough gratification to enable the infant t 
tional-interpersonalized and intrapsychic- 


relationship. The ego 
dence has a greater 


task emerges. 


To Benedek (1, p. 199), however, 


satisfaction connected with the f 
Processes lays the foundation for self- 


eeding 
esteem. 


Primary self-esteem be pment. Secure and 
stable, it is the core of ; helpless and insecure, 
1t gives rise to a rigid ego structure which, under the strain of adaptive 


tasks arising later in life, may regress to the basic insecurity of early 
childhood. 


comes the basis of ego develo 


Freud (7, p. 113) states that: 


; and we cannot 
d be avoided if the child's ego 


were allowed free 


were spared this task, that is, i 
play, as happens amo 
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C. SYNTHESIS 


At this point, it would seem that a choice is available. On one view, over- 
gratification leads to low ego-strength. On a second view, undergratification 
leads to low ego-strength. Both views appeal to Erikson. He writes (5, p. 
247): “Case history after case history states that the patient had a cold 
mother, a dominant mother, a rejecting mother—or а hyperpossessive, over- 
protective one.” 

Horney (13) explains that, as a result of child-rearing by dominating, 
overdemanding, overindulgent, erratic, or indifferent parents, a child is 
likely to develop a “basic anxiety.” Such anxiety results in general insecurity 
and in diminished ability for the child to attain a feeling of identity; i.e., to 
become meaningful to himself. Consciously or unconsciously, the child 
gradually realizes that there is only one way for him to fulfill his needs: 
through imagination. The child creates an idealized image and then identifies 
himself with this idealized image. The idealized image becomes an “idealized 
self,” more real to the child than his real self. 

Horney (13, p. 373) refers to the process just mentioned as a “compre- 


hensive neurotic solution,” because inner needs are satisfied and inner con- 


flicts are resolved. 
But this self-idealization inevitably develops into a powerful and compre- 


hensive motivating force that is characterized by a general search for glory. 
It influences every sphere of human experience. It is 
Due to its strength and comprehensiveness, 
the search for glory impels the individual onward “with an utter disregard for 
himself, for his best interests” (13, p. 378). The individual becomes un- 
realistic, His search for glory anesthetizes him, shields him from the full 
impact of outer reality. 
While Horney (12, р. 18) maintains that basic anxiety, which is the 
cause of all neurosis, is due to feelings of insecurity and uncertainty that one 
is loved, Bettelheim (2) points out that “love is not enough” for the develop- 
ment of healthy, well-adjusted individuals. A child also needs discipline and 
punishment to learn the normative behavior patterns of his society. | 
Blum (3, рр. 33-34) summarizes the relationship between infant gratifica- 


tion and ego development in the following way: 

The newborn infant - . - does not have an ego. His ego becomes dif- 
ferentiated only under the influence of the external environment. He has 
no awareness of the outside world, and at best merely experiences Sensa- 
tions of pleasure and pain, or changes in tension 3 ays “The beginnings 
of ego functioning appear when the infant realizes that something has to 


The drive is compulsive. 
indiscriminate and insatiable. 
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be done by the outside world in order to have his tensions reduced. He 
now longs for “objects,” persons, or things to satisfy his wants . . š 
The distinction between self and environment centers about the indul- 
gence and deprivation experienced at the hands of the mother. So long as 
all of the infant’s needs are gratified, he continues to think only in terms 
of self. Some deprivation is essential before the distinction can be made. 
Theoretically, if every need could be immediately taken care of, a con- 


ception of reality would probably never develop. At the other extreme, 
intense deprivation also hinders ego dey 


elopment, for a certain amount 
of gratification is necessary. 


Thus, Blum synthesizes the o 


pposing views presented earlier, Either 
indulgence or deprivation—exc 


essiveness to either extreme—can result in the 
development of a weak ego. Nevertheless, the question can still be raised as to 


whether an infant should receive more indulgence than deprivation, more 
deprivation than indulgence, or both in equal degree. Hartmann, Kris, and 
Loewenstein (10) believe that maximum personality maturation and adjust- 
ment—i.e., high ego-strength—is attained when a large amount of gratification 


EGO STRENGTH 
high 


low 


high 


expect the relationship between 
in Figure 1. 
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high 


EGO STRENGTH 


low 


low high 


GRATIFICATION 
FIGURE 2 
ORTHODOX PSYCHOANALYTIC VIEW 


theory? Fenichel (6, pp. 65-66) summarizes the orthodox Freudian view by 
listing the types of experience that favor the development of fixation. 

1. Excessive satisfaction or overindulgence at a given stage of psychosexual 
development to the extent that the stage is given up with reluctance, and frus- 
tration results in a “yearning for the satisfaction formerly enjoyed.” Over- 
indulgence makes the person unable to bear later frustrations. 

2. Excessive frustration or deprivation at a given stage of development 
where the individual, lacking satisfaction at a particular stage of psychosexual 
development, “refuses to go further, demanding the withheld satisfactions.” 

3. Sudden and abrupt changes from excessive indulgence to excessive frus- 
tration at a given stage of psychosexual development, or vice versa (lack of 
continuity ). 

Fenichel, further, says that fixation predominatly 
overindulgence (6, p- 65). Fixation hinders future development, and the 
personality consequently becomes rigid and “fixated” on a particular stage of 
development by means of the mechanism of regression. This is a manifestation 
of what we have designated as low ego-strength; inability to adjust to new 
situations as they arise. 

As presented by Fenichel, psychoanalytic theory does not agree with the 
viewpoint stressed by Hartmann, Kris, and Loewenstein (10). Further, 
Fenichel has been vague about the degree to which overindulgence is 
an deprivation in the causation of personality disorder. But 


occurs as a result of 


more influential th 
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‘more noteworthy is the fact that Fenichel mentions overindulgence in con- 
nection with fixation. While much of psychoanalytic theory concerns the fixated 
personality, fixated personality is not the only cause of maladjustment; yet the 
author has been unable to find any spokesman of orthodox psychoanalytic 
theory who has made a definite statement on the relationship of indulgence 
and deprivation to general personality adjustment. The author suggests that 
indulgence or deprivation (i.e., excessiveness to either extreme) has equal 
quantitative effects upon the degree of adjustment and the healthy functioning 
of a human individual. In light of the theoretical viewpoints presented, such 
an hypothesis does not appear unreasonable. Further, it seems a fair transla- 
tion of psychoanalytic position. The view can be diagrammed as in Figure 2. 


In words, ego-strength is a normal-curve function of gratification. Too much 
gratification—or too little—leads to weak ego-strength. 
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DISCRIMINATION, SERIATION, AND NUMERATION OF 
SIZE AND DIMENSIONAL DIFFERENCES IN YOUNG 
CHILDREN: PIAGET REPLICATION STUDY VI*?* 


Child Study Center, University of Denver 


Davi» ELKIND 


A. INTRODUCTION 


The starting point for this sixth replication study is Piaget’s book The 
Child’s Conception of Number (8), which presents a variety of experiments 
dealing with many different facets of the child’s number conception. Although 
some of the experiments reported in the book have been replicated by the 
writer (2, 3) and by other investigators, such as Estes (5), Wohlwill (11), 
and Dodwell (1), many experiments in the book remain to be explored by 
means of standardized procedures and statistical techniques. Of the experi- 
ments that remain to be explored, those relevant to discrimination, seriation, 
and numeration? of size differences were chosen for the present replication 
study because they provide a vivid illustration of the complex developments 
that underlie the child’s attainment of an abstract number conception. 

Piaget’s experiments on discrimination, seriation, and numeration had a dual 
as did all the experiments reported in his Number book. On the one 
gned to demonstrate stages in the develop- 
that of a series and a seriated class , 


aim, 
hand, his experiments were desi: 
ment of particular conceptions—namely, 
(number). On the other hand, they were designed to demonstrate the devel- 
opment of a conceptualizing ability that transcends the formation of any par- 
ticular conception and accounts for the similarity in the development of 
diverse conceptions. In his attempts to achieve his dual aim, Piaget encoun- 
tered the same difficulties that learning theorists meet when they attempt to 
study learning apart from performance. Piaget’s solution was to vary the 
problems and materials from experiment to experiment so that he could simul- 
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taneously demonstrate developmental sequences in the attainment of particu- 
lar conceptions and, by comparison of these sequences with one another, 
demonstrate the unfolding of conceptual abilities that can account for the 
attainment of diverse conceptions. As Piaget does not always make clear the 
distinction between the dual aims of his investigations, he is frequently 
misunderstood. 

Implicit in Piaget’s experiments on number is his assumption that concep- 
tualizing ability derives from the internalization of the child’s grouping, 
ordering, and counting actions—actions that, on the mental plane, give rise 
to class, relation, and arithmetic operations analogous to those of logic. In 
each of his experiments, therefore, Piaget presented children with problems 
of classification, seriation, and numeration that could be solved by the manip- 
ulation of concrete materials or by reference to them. By study of the develop- 
ment of the child’s grouping, ordering, and counting activities in connection 


with concrete materials, Piaget hoped to discover the stages in the develop- 
ment of conceptualizing ability, 


particular conceptions. 


Piaget's experiments on discrimination, seriation, and numeration provide 
a good example of his method. In one of his studies, he used two sets of size- 


graded sticks. The sticks in the second set were smaller than those in the 
first set. With his sets of size-graded sticks, 
tests. 


The first test was essentially a control measure and involved simple dis- 
crimination problems. For example, the child was asked to select the “largest” 


and the “smallest” of one set of sticks when the sticks were in disarray upon 
the table. 


as well as the stages in the attainment of 


Piaget devised three types of 


A second test involved presenting the child with sev 
First the child was asked to build a "stairway" out of one set of sticks. 
After the stairway was constructed, the second set of sticks was produced— 
the child was told that they had been forgotten—and the youngster was 
asked to insert the new sticks within the stairway. 

In the third test, the child was given several numeration problems. On 
the first problem of the test, the child Was confronted with the intact stair- 
way and was asked how many stairs a doll, occupying a particular stair, had 
had to climb to reach that stair. The second problem of the third test in- 
volved asking the child the same question when the stairway was broken 
apart so that the pieces were unordered as to size, The purpose of these 
mine whether a child can coordinate an 


© А 
The study of Estes (5) Provides a good example of such misunderstanding. 


eral seriation problems. 
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ordinal position with a cardinal value (the number of stairs climbed). 

Piaget found that the discrimination problems were passed at the 4-year 
level, but that the more complex of the seriation and numeration problems 
were not passed until the ages of 6 or 7. Through careful analysis of the 
typical performance at each age level, Piaget was able to discern three stages 
in children’s ability to seriate and numerate size differences. 

At the first stage in the development of seriation (usually at age +), chil- 
dren generally are unable to seriate sticks above a small number (three or 
four). At the second stage (usually at age 5), children are able to make 
a correct seriation after considerable trial and error, but are unable to 
insert the second set of sticks within the completed stairway. Children at 
the third stage (usually at the age of 6 or 7) are able to form a stairway 
and to insert correctly new sticks within it. Piaget observed parallel stages 
in the development of numeration. Children at the first stage (usually at age 
4) are unable to count correctly and cannot determine the number of 
stairs the doll had climbed. At the second stage (usually at age 5), children 
are able to tell how many stairs the doll had climbed when the stairway 
was intact, but not after it was destroyed. Finally, at the third stage (usually 
at the age of 6 or 7), children are able to say how many stairs the doll had 
climbed, whether the stairway was together or was in pieces. 

Numeration tasks were often performed with fewer elements than seria- 
tion problems because Piaget worked with the number of elements that the 
child could count correctly. With a fixed number of elements, the stages in 
numeration might well appear at a slightly later age than those reported 
for seriation. As a fixed number of elements were used in the present study, 


it was predicted that success on numeration problems would appear later 


than success on seriation items. 
Piaget’s presentation of his experiments raises several issues. First, Piaget 


reported the stages in the development of seriation and numeration by means 


of illustrative experimental examples of performances at different age levels 


—but without the aid of statistics. One purpose of the present study was to 


determine whether similar stages could be found, using standardized pro- 


cedures and a statistical design. | 
Second, in discussing the developmental stages, Piaget intimated that the 
] 


perceptibility of size differences might influence the age at which the stages 
appeared, but not the order of their appearance. A second purpose of the 
present study was to determine whether the perceptibility of size differences 
in one-dimensional, two-dimensional, and three-dimensional materials affects 


the ages at which the stages appear. 
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Third, Piaget interpreted the stages as favoring his thesis that the child’s 
growing ability to form class, relation, and number conceptions derives from 
the conceptualization of his own grouping, ordering, and counting activities. 
However, as presented in T'he Child's Conception of Number, Piaget's argu- 
ment is extremely condensed and difficult to follow, especially by those not 
versed in Piaget's terminology. A third purpose of the present study was to 
amplify Piaget's discussion on the development of seriation and numeration, 
with the aid of concepts and examples familiar to American psychologists. 


B. METHOD 
1. Subjects 


Ninety children* (30 at each age level from 4 to 6) participated in the 
investigation. The median age for each group was (a) 4 years, 6 months; 
(b) 5 years, 7 months; and (c) 6 years, 9 months. The 4- and 5-year-old 
children were from the Wheaton College Nursery and the Country Day 
Nursery School in Norton, Massachusetts. Six-year-old children were from 
the Norton Elementary School. 


Subjects were heterogeneous with respect to socioecono 


mic background and 
intelligence. The 4- and 5-year 


-old children at the Wheaton College Nursery 
had fathers who were in business or in the professions. On the other hand, in 


the majority of cases, the 4- and 5-year-old children at the Country Day 
Nursery School and the Norton Elementary School came from homes in 
which fathers were factory, farm, or office workers. 

Despite the absence of measurement 
children from a higher socioeconomic 
raised the general level of intelligence 
year-old group. 


, it is assumed that the presence of 
class in the 4- and 5-year-old groups 
in those groups above that in the 6- 


at least in part, attributable 
environmental stimulation 
growth. If differences be- 
-year-old children are found, 
a lower mean JQ, the results 
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2. Materials 


a. Blocks. Two sets of size-graded blocks were used for the three-dimen- 
sional materials. In each set there were nine blocks. In the first set, the 
smallest block was a one-inch cube, and the succeeding blocks increased by 
12" increments. In the second set of blocks, the smallest block was a 34” 
cube; the succeeding blocks increased as in the first set. The blocks of both 
sets were painted a dull orange; the second set was distinguished by red 
markings. 

b. Slats. For the two-dimensional materials, sets of size-graded slats were 
employed. All the slats were 1-14” in width and 34” thick. The first set of 
slats began with a 1-34” slat, and the succeeding slats increased in size by 14” 
increments. The second set of slats began with a 1-34” slat, and the suc- 
ceeding slats increased by 14” increments. The slats were painted the same 
dull orange as the blocks, and the second set were identified by similar red 
markings. 

c. Sticks. As one-dimensional materials, two sets of sticks, 14” in diameter, 
were used. The lengths of the two sets of sticks were identical to the lengths 
of the slats, Like the other materials, the sticks were painted dull orange and 


the second set had red markings. 
3. Tests 


a. Discrimination. The child was presented with four discrimination prob- 
lems on the sticks, with four on the slats, and with four on the blocks. A 
set of nine blocks, slats, or sticks was placed in disarray upon the table and 
E said: “Can you find the smallest? Show me the smallest” (item 1). Then 
E said: “Can you find the largest? Show me the largest” (item 2). Next, Ё 
asked the child to hide his eyes and when the child did so, E disguised the 
smallest element so that it appeared larger. If it was a block, it was placed in 


front of other blocks. If it was a slat or stick, it was placed so that its upper 
at of the surrounding elements. The child was then 


edge protruded beyond th 
now, show 


told that he could look, and Ё said: “Find the smallest . . . 
me the smallest . . ." (item 3). Once the child made his choice, he was 


asked to hide his eyes again while E camouflaged the largest element. If it 
was a block, it was hidden behind the other blocks; if it was a slat or stick, 
an element on one side of it protruded above it and 
an element on the other side protruded below it. Once more the child was 
asked to look, and Ё said: “Show me the largest . . . now, find the largest 


. ." (item 4). Each correct choice was given a score of one. All other 
one material there was a possible score of 


it was so placed that 


choices were scored zero. For any 
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four points. The total possible score was 12 points for the discrimination 
test as a whole. 

b. Seriation. For each of the three materials, the seriation items were the 
same. With a set of nine elements in disarray on the table, E said: “Can you 
make a stairway with the . . . watch me.” Then E constructed a stairway 
and made sure that the child watched the procedure. Then E mixed the ele- 
ments and said: "Now, you make one just like mine.” If the child failed to 
seriate nine elements, five were taken away and he was asked to seriate four 
(item 1). Children who failed to seriate four elements were not tested 
further. Those who succeeded on four elements were given seven elements 
to seriate (item 2). If the child failed with seven elements, testing was dis- 
continued. If the child succeeded, he was again given nine elements to 
seriate (item 3). If the child failed after having seriated four and seven 
elements, testing was discontinued. Those children who initially, or eventu- 
ally, were able to seriate nine elements were given five additional elements 
(picked at random from the second set) and E said: "I have some тоге... 
that also go in the stairway; can you put them where they belong?" (Item 
4). If the child did not get the idea, E demonstrated with one element. 
Each correct seriation item was given a score of one and, if the child in- 
itially succeeded in seriating all nine elements, he was auto 
point for seriating four (item 1) 
there was a possible score of four 
the seriation test as a whole. 


matically given a 
and seven (item 2). On any one material 
points and a total possible score of 12 for 


c. Numeration. The numeration items, 


like the seriation items, were the 
same for all materials, 


With the elements made into a stairway, E asked 
the child to count the number of stairs (item 1). E then said: “Look, 
a dolly is on this stair." (E points to the first stair.) "How many stairs 


does the dolly have to climb to get on this stair?" Once the child got the 
idea, E pointed to each stair in succession, asking h 


: ow many stairs the doll 
had to climb to reach each stair ( 


item 2). Then E pointed to the fourth stair 
and said: "How many stairs must the dolly climb to reach this stair?" After 
the child's reply, E pointed to the seventh stair and 
For this question (item 3), the child had to tell how many stairs the doll 
had to climb to reach both the fourth stair and the seventh stair to receive 
credit. Next E mixed the elements and said: “If the stairway was together 
like it was before, how many stairs would the dolly have to climb to reach 
this stair? (the fourth) . . . and this one?” (the seventh). On this question 
(item 4), the child had to tell how many stairs the doll had to climb to 


repeated the question. 
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reach doth the fourth stair and the seventh stair in order to receive credit. 
For any one material there was a possible numeration score of four and a 
total possible score of 12 for the numeration test as a whole. 


4. Procedure 


Each child was tested individually three times at intervals of approximately 
one week. At each test-session a different material was employed. To control 
for practice effects, the order of presentation of the materials was counter- 
balanced. At each age level, the 30 children were randomly assigned to 
one of six subgroups with five children per group. Each subgroup was pre- 
sented with the materials in one of the six possible orders in which the three 
materials could be combined. 

5. Experimental Design 


As can be seen from the description above, the experiment involved 
three independent variables: Age, Materials, and Tests. For two of the 
variables, Materials and Tests, it was possible to administer all the values 
of each variable to every child. For the third variable, Age, this was impos- 
sible; and each value was represented by a different age group. For two 
within-group variables and one between-group variable, an appropriate de- 
sign is described by Lindquist (6). That design, Type VI, was used in this 
study. Because the scores in the individual cells were small, with consequent 
small-error terms, the author decided to use the .01 level as the criterion for 


rejecting or accepting the null hypothesis. 
C. RESULTS 
1. Quantitative Findings 

The results of the analysis of variance are shown in Table 1. The various 
individual tests will be discussed below. 

a. Age. Piaget’s observations imply significant differences between 4-, 5-, 
and 6-year-old children in the ability to discriminate, seriate, and numerate 
size differences. In the present study, the F for these three groups was 52.5 
and was significant beyond the .01 level of confidence. The means for the 
three age groups were 21.2 (age 4), 29.7 (age 5), and 32.0 (age 6). In- 
dividual 2 tests for the differences between means indicated that they were sig- 
nificantly different from one another at the .01 level. The increase with age 
in the size of the mean scores on tests of discrimination, seriation, and numer- 


ation is in agreement with Piaget's observations. am 
b. Tests. In his experiments, Piaget found that the discrimination items 
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are the least difficult, that the seriation items are of intermediate difficulty, 
and that the numeration items (when not made easier by reducing the num- 
ber of elements used) are the most difficult. Results of the present study gave 
an F for the three tests of 132.3, significant beyond the .01 level. The means 
for the three types of test were 11.6 (discrimination), 8.7 (seriation), and 7.4 
(numeration). These means were significantly different from one another as 
shown by individual ż tests. Item analysis revealed that the last item of the 
seriation test (the insertion problem) was the most difficult of the seriation 
problems and that the last item of the numeration test (the determination of 
the number of stairs climbed after the stairway has been destroyed) was the 
most difficult of the numeration items and, in fact, the most difficult item 
of all items. The relative difficulty of the three types of test and of the in- 
dividual items of those tests is consistent with Piaget’s results. 

c. Materials. Although Piaget did not to any great degree concern him- 
self with the dimensional characteristics of his test materials, he did suggest 
that the more perceptible the differences, the more easily they would be 
mastered. In the present study, this suggestion was tested by varying the 
dimensionality of the materials. This was done on the assumption that varia- 
tion in dimensionality might reveal whether successful discrimination, seria- 
tion, and numeration of six differences is a function of their discriminability. 
The F for the three materials was 24.1, significant beyond the .01 level. Indi- 
vidual means were 8.8 (sticks: one-dimensional materials), 9.1 (slats: two- 


dimensional materials), and 9.8 (blocks: three-dimensional materials). By 


individual 2 tests, the differences between means were significantly different at 


the .01 level. Although the extent of the differences was not great, there was a 
trend toward more successful discrimination, seriation, and numeration of 
size differences with an increase in the dimensionality of the materials in 
which those differences appear. The finding agrees with Piaget’s suggestion 
on the influence of the perceptibility of size differences. 

4. Age X Test interaction. According to Piaget, the difference between 
success on discrimination, seriation, and numeration tests decreases with age 
because of the increased conceptual ability of the older child. On account 
of the increased conceptual ability of the older child, one would expect 
that differences between the three tests would vary between age levels. 
Statistically, an unequal effect of the tests at each age level would appear a 
a significant Age X Test interaction. The F for this interaction was на ; 
significant beyond the .01 level. As expected, the table of interactions tor 
these two variables showed that differences between mean scores on tests of 
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discrimination, seriation, and numeration decreased with age, in agreement 
with Piaget’s findings. 

e. dge X Materials interaction. Although Piaget assumed that the per- 
ceptibility of differences might influence the ease with which differences are 
discriminated, seriated, and numerated, he also assumed that perceptibility of 
differences does not affect the order in which items are passed ; rather he held 
that the order reflects a necessary sequence of development. If Piaget is cor- 
rect, the differences between age groups should remain relatively the same 
for each material, although the absolute size of the scores might vary from 
material to material. In that case, one would not expect a significant Age X 
Materials interaction, but a significant interaction effect would lead to re- 
jection of the hypothesis that the effects of age are the same for all materials. 
The F for this interaction was 2.5 and was not significant at the .01 level. 
In short, it seems reasonable to accept Piaget's view th 
size-differences affects absolute score-differences, 
ences between age groups on different materials. 

f. Tests X Materials interaction. Piaget's position implies that the effects 
of varying the perceptibility of size differences are more pronounced on diffi- 
cult tests than on easy tests. If this view is correct, one would expect the 
effects of materials to be different on different tests and this would appear 
as a significant Test X Materials interaction. The F for this interaction was 
4.7, significant beyond the .01 level. Examination of the table of interactions 
indicates that the effects of the dimensionality of materials was greatest for the 
discrimination and the numeration tests and was least for the seriation items. 
This finding was not expected. It may be that discriminability had the most 
effect with discrimination and numeration because the children were not 
mel ses aes enr em ian tor three і 
pothesis needs to be checked in another study n hone E lg 
the effect of the discriminability of differens. varies беа а "ise sake 
of the test. | E ids 

g. Age X Test X Materials interactio 
the basis of Piaget's findings, that the eff 
eir mE на pens In the present study, the test of these 
: : А т ed by the Age X Test X Materials 
interaction. The F for interaction was 2.1 and was not sieni 

. г gnificant at the .01 
level of confidence. Accordingly, the results of thi dy gi 
assuming that the effects of the combinati ч nsi NERTO uo 07 
one test varies with age level. “т BS any me апага] and. iy 


at perceptibility of 
but not relative score-differ- 


п. There was no reason to expect, on 
ects of particular tests and materials 
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2. Qualitative Observations 


In order to make the foregoing statistical results concrete and to convey 
some of the behavioral details upon which Piaget builds his interpretations 
of conceptual development, illustrative examples of performances observed 
in the present study will be presented. These behavioral observations will 


also serve as a bridge between the statistics of the preceding section and the 


theoretical discussion which is to follow. 


a. Stage 1. 

(1). Bob (4-7). Bob picked the smallest slat after briefly surveying the 
elements. For the largest slat, he chose one of the largest elements; when 
asked whether it was really the largest, he nodded in assent. Bob found the 
smallest slat when it was disguised but chose the stick that stuck out the 
farthest in his attempt to find the largest slat. 

On the seriation test, Bob arranged the slats in disconnected pairs: GE, 
HB, EA, etc. In other words, he made several seriations that lacked direc- 
tion and exactness although the general idea of size differences was grasped. 
Bob was not able to seriate four slats, and seriation testing was stopped. 

When asked to count the steps in the stairway (which E constructed), 
Bob said: “1, 2, 3, 7, 5 9, 11.” In his attempts to attach these numbers 
to individual elements, he sometimes counted the same element twice and 
at other times skipped elements altogether. Bob was not able to grasp the 


doll-and-stairs problem. 


(2). Hal (4-6). Hal picked the smallest slat and the largest slat after 


carefully comparing them with several others. When the smallest slat was 
disguised, he found it immediately. On the other hand, he was not sure of 
the largest stick and said: "I'd better measure,” which he proceeded to do. 
(This is an excellent illustration of Weber’s law; i.e., a half-inch differential 
in length is easier to perceive between short elements than between long 


ones. 
on the seriation test, Hal put down CABEGFIH but arranged them so 
that the tops of the elements made a regular stepwise pattern. E then placed a 
straightedge along the bottom of the series so that the elements were evenly 
ade a regular stepwise 


aligned, but the tops of the elements no longer m 
pattern. Immediately, Hal arranged the elements in the stepwise pattern 
again without regard to the size relations among them. Hal seriated four 


elements correctly and succeeded with seven elements after some trial and 
error. But when he had nine slats again, he once more ordered them by ar- 


ranging the tops in а stepwise pattern. 
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When Hal was asked to count the stairs in the stairway on the first numer- 
ation item, he counted 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, but in his eagerness 
skipped an element and said there were 10 elements, not nine. E asked Hal to 
count slowly, which he did, and he determined the correct number. When 
Hal was asked how many stairs the doll had climbed to reach the first step, 
he tried to count all the steps again. He was not able to get the idea 
that the number of stairs climbed was determined by the number of the stair. 


b. Stage 2. 


Helen (5-4). Helen selected the largest and the smallest slats quickly. 
She did this when they were scattered as well as when they were disguised. 


On the seriation test, Helen arranged the elements ABDCEGF and then 


new one. When E asked: “Can you make these [Н and 1] 
too?” Helen added them but reversed the H and I and ¢ 


З : К - After E demonstrated 
insertion with one element (c), Helen placed c in the stairway but removed 


Cc and then she put in f, but removed D. E said: “They are all supposed to 
fit in the stairway. Can you put these [the unseriated Pieces] in?” This time 


but in egregiously wrong places, so that the series 
was AdBCgDcEFaGHIh. When she was asked: “A j ight?” 

: ts 
Helen replied, “Yes,” me ep Гар а 


ad some success, She made no errors 
at the number of stairs climbed could 


certain stage, youngsters think 
same time (3), Likewise, at 
cept of religious denomination (4) 
American and a Jew at the same ti 
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Helen disregarded the order and counted whatever elements were to the 
right of the designated stair to determine the number of stairs climbed. 


c. Stage 3. 

(1). John (6-4). John quickly dispensed with the discrimination items. 

On the seriation test, John started with the largest slat, I, and each time 
selected the largest of the remaining elements. He made no errors and the 
series was constructed in less than a minute. 

With the numeration items, John had equal success. He counted the ele- 
ments correctly; he knew how many stairs the doll had climbed when the 
stairs were pointed to in succession and when they were pointed to at random. 
When the stairway was broken, he put it together again to determine how 
many stairs preceded the designated stair. 

(2). Al (7-1). Al performed much like John on the discrimination and 
seriation items. 

On the numeration test, Al was able to tell not only how many stairs the 
doll had climbed when the stairs were in disarray, but he was able to do so 
without actually reconstructing the stairway. In addition, when he was 
asked to say how many stairs the doll would have to climb to reach the top, 
he did so by subtraction and without reference to the stairway. 

The foregoing examples could be multiplied many times to bring out 
additional nuances and transitional stages in the development of the ability 
to discriminate, seriate, and numerate size differences; nevertheless, it is 
hoped that the examples given will make plausible the interpretations to be 


presented in the concluding section of this paper. 


D. Discussion 


the author presented quantitative and qualitative 
reement with Piaget’s observation on the de- 
velopment of the concepts of series and number. Piaget interpreted his data 
from the standpoint of his genetic psychology of intelligence (8). According 
to Piaget’s psychology, conceptualizing ability derives from the internaliza- 
tion of the child’s own actions; stages in the development of particular con- 
ceptions reveal the sequence of this internalization. In the following pages, 


an attempt will be made to recapitulate Piaget’s interpretation, to extend it, 
an it is in The Child’s Conception of Num- 


and to make it more concrete th ; ] ит 
Ive some bias and distortion, but it is 


ber. Obviously, the attempt will invo i 
hoped that the presentation will stimulate others to read Piaget and to 


reach their own conclusions. 


In the preceding section, 
evidence that is in general ag 
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1. Development of Seriation 


a. Stage 1. At the first stage, the child has only a general impression of 
a series as a kind of global figure in which the whole and the parts are undif- 
ferentiated. It is a purely perceptual impression, however, for as soon as the 
stairway is destroyed the child no longer believes in its existence. Thus, 
when the child attempts to reconstruct the stairway, he builds disconnected 
pairs of elements, AC, DG, HB, and makes no attempt to coordinate them. 
On the other hand, the child’s judgment of individual size relations is gen- 
erally correct, as is shown in his success with the discrimination problems. 
The two facts—inability to order Pairs of relations, and the correct judg- 
ment of single relations—show clearly that the child’s difficulty is one of 
coordinating relations as well as of forming a mental representation of the 
series. 

The child’s difficulties at the first stage are analogous to those of the infant 
at the initial stage of the construction of the object (9). At that stage, the 
infant ceases to look for the nipple once it has disappe 
though he is perfectly capable of turning the bottle 
is once more accessible. This occurs because the inf. 
ordinate the visual impression of the back of the 


ared from sight, even 
around so that the nipple 
ant is as yet unable to co- 
bottle with the visual im- 
а der child is unable, at the 
individual size relations with the 
In the initial Stage of construction of 
stakes the absence of visual impression 
He does this because he is unable to make 
at would give the object psychological per 
b. Stage 2. When the child has геасһе 
he has attained what Piaget calls an intuitive representation of the series as 
a whole made up of unrelated differentiated Parts, 
tion, a kind of mental picture of th 
after considerable trial and error, 
model. However, the imaged 
the child’s trial-and-error meth 
of elements within a complete 

The child’s trial-and-error behavior involves 
relations, inasmuch as the child eventually 


coordinations that lead to Correct seriation 
and-error behavior and do not 


first stage in Seriation, to coordinate 
impression of the series as a whole. 
object, as well as series, the child mi 
for the absence of the real object. 
the coordinations th manence. 


d the second stage (usually age 5), 


It is intuitive representa- 
е series, that enables the child to construct, 
» à Correct seriation in the absence of a 
character of the Tepresentation accounts for 


od and for his inability to insert a second set 
d series, 


a beginning coordination of 
reaches a correct seriation, but the 
are the result of the child’s trial- 


chav Cause it. The reason for the child's trial-and- 
error behavior is the fact that he tries to Construct a figure analogous to his 
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mental representation of the stairway, but the child’s mental representation 
of the series is different from that of an adult. 

The adult conceives the series as a set of elements in an order that can 
be indefinitely extended, whereas the second-stage child imagines the stairway 
to be a set of elements related only by the fact that they join to form a pat- 
tern; consequently, when the child tries to reconstruct the pattern from a set 
of unordered elements, he regards each element as unique. He can think of 
no systematic way of selecting them. Put differently, at Stage 2, the child’s 
problem of constructing a series is analogous to that of putting together a jig- 
saw puzzle; for the adult, the problem is analogous to the construction of 
a rank order. 

It is because the child sees the problem of seriation as a kind of jigsaw 


puzzle that he selects elements at random and joins them without regard to 


their size relations. However, when this unsystematic method results in a 


figure that differs from his imaged representation of the stairway, then, and 
only then, does the child begin to coordinate the size relations among the 
elements. For example, if the child places B next to C and A next to C, then 
the result, BCA, fails to agree with his mental image of the stairway. He 
then moves A next to B and achieves the seriation, ABC. However, it must 
be emphasized that the coordination of relations, A < B < C, is neither 
and is achieved only because of the discrepancy be- 


spontaneous nor deduced 
ived figures. 


tween the imaged and the perce 
The imaged character of the child’s representation—or its figural charac- 


ter—at Stage 2 also accounts for the child’s strange behavior; i.e., strange 
from an adult’s point of view, when he is confronted with the problems of 
nesting one set of elements within another. When the second-stage child is 

he does one of three things: (a) he con- 


given additional elements to insert, 
structs a second series alongside or atop the first, (b) he exchanges elements 
rather than adds them, or (c) he inserts elements without regard to their 


size relations and regards such insertions as correct. 

All of these behaviors “make sense” to the adult once it is realized that 
as the child has completed his stairway, the child regards it as a 
e to which nothing more can be added. It is for 
this reason that, when he is given additional elements and is asked to put 
them within the completed stairway, the child is as baffled as if he had just 
completed a jigsaw puzzle and were given additional pieces to put within 
the finished picture. Since he cannot understand how the pieces are to be 
inserted, he thinks he has not understood E and assumes that E wants a sec- 
ond stairway, or an exchange of elements, or a longer line of elements. It 


as soon 
completed figure or pictur 
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should be clear, however, that the child’s failure to comprehend the direc- 
tions does not derive from a verbal misunderstanding. He understands what 


is wanted prefectly well, and it is because he understands that he is baffled 
by the problem. ` 


At Stage 2, the child’s performance on the insertion problem complements 
his trial-and- 


child does not spontaneously coordinate the relations A < B and B ZC, 


means of a differentiated image of the stairwa 
able to make such coordination and construct a 


се. Ког example, at the third stage the 
elations A < B and B < C and arrive 


on or intuition, Likewise, at Stage 3 the 
n two directions at once, either as А < B 


$ › whereas on the per- 
ceptual plane, as is known from i . сан paree a 
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third-stage children do, it is necessary to attribute to each element the relation 
S > гапа s < t because (to form a series) each element must be chosen so 
that it is smaller than each element that follows it and larger than each 
element that precedes it. Such attribution cannot be accomplished on the plane 
of perception or intuition. On these planes the relations s > r and s < t are 
contradictory and cannot be combined to give a meaningful conclusion. The 
situation is analogous to the double alternation problem in which the same 
stimulus points in two different directions at the same time. In the double 
alternation problem, as well as in the seriation problem, the correct solution 
can be found only by means of symbolic or operational processes. 

With respect to seriation, the coordination of s > r and s « t is ac- 
complished because the child can mentally order the series in two directions 
at once. When this is done, the child discovers that the relations s > r and 
S « t are not contradictory but complementary, because they refer to dif- 
ferences in direction—not to differences in substance—and are equivalent to 
the relations r < s < t. Simultaneously, the child is then able to attribute 
both relations to (s) and is able to construct a series. However, it must be 
emphasized that the child would not be able to do this on the perceptual or 
intuitive plane. He accomplishes it because, at the third stage, he is capable 
of mentally ordering elements in two directions at once and of attributing 
this dual relation to particular elements. . 

Similar reasoning explains the child's rapid and errorless insertions at 
Stage 3. First of all, at Stage 3, the child attributes relations to the series and 
d by its whole quality. In other words, he does not assume 
that the series is complete and that nothing more can be added. Second, when 
he picks each element for insertion, say с, he is confronted with the same 
problem that he encountered in seriation: namely, that of attributing two 
relations c > C and c < D to c. He resolves the problem by recognizing 
the equivalence of the relations just mentioned to other relations formed by 
ordering the elements in a different direction. In short, both seriation and 
insertion are accomplished rapidly and without error because the pas 
child is able to attribute the results of his mental operations to the ер 
elements; in this way he finally overcomes the apparently contradictory rela- 


tions given in perception. 
2. The Development of Numeration 


The development of numeration (the assignment of numerals to elements 
regarded as classed and ordered) parallels the development of seriation and 
classification (3) because the coordinations involved in forming series and 


is no longer deceive 
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classes are also involved in forming seriated classes (numbers). The coordina- 
tions involved in forming series and classes are differentiated from those 
involved in forming seriated classes by the fact that, in attempting to con- 
struct a number conception, the child is dealing with elements that, at once, 
can be ordered and classed. Thus, the development of number can be viewed 
as an attempt to coordinate asymmetric (series) with sy 
relations. This view makes immediately clear the essential unity between 
the three processes of seriation, classification, and numeration. 

a. Stage 1. At the first stage (usually age 4), the child has only a global 
impression of seriated class in which the quantitative differences and the 
similarities among the elements are undifferentiated. For example, when the 
child attempts to count the steps of the stairway (disregarding for the moment 
whether the sequence of numbers he uses is correct), he neglects the differences 
(and skips elements) ; he also neglects the similarities (and counts the same ele- 
ment twice). The reason for this behavior is similar to that for global seriation: 
namely, the child's inability to coordinate relations that, in this case, are the 
symmetric (class) and asymmetric (difference) relations. Inasmuch as count- 
ing for the adult is always the simultaneous ordering and classifying of 
elements, it is clear that counting for the 4-year-old child is simply an imita- 
tion of adult behavior. It is not a true coordination of class amd order 
relations. Such a coordination is impossible at the first stage because, at that 


level, classes, series, and seriated classes do not exist in the adult sense of 
these terms. 


b. Stage 2. The child at the 
tiated representation of seriated 
This intuitive representation 
(disregarding differences) 
in appearance or (disregar 
elements different in size. I 
representation of seriated cl 


mmetric (class) 


second stage (usually age 5) has a differen- 
class. Piaget calls such representation intuitive. 
amounts to a kind of ambiguous figure that 
can be imaged as a collection of elements similar 
ding similarities) can be imaged as a collection of 
t cannot be imaged as both at once. This reversible 


› ass accounts for the successes and the f 
second-stage child on the Problem of the doll and the stairs. 
When the stairway is intact, co 


en A unting the elements necessarily induces a 
recognition of their similarities (a sort of reversal of perspective) just as a 
counting of the unordered elements induces à recognition of their rn 
For this reason, when the stairway is intact, it is relatively easy for the child 
to think of a class in terms of a positi н. : 
the stair that the doll Occupies, he i 
the stairway as two classes made u 
of the stair that the doll is on 


ailures of the 


greater than the number 


and of those stairs smaller or equal to the 
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number of the stair that the doll is on. By this method, which amounts to a 
perceptual rereading of the situation, the child can literally see that the class 
value of the stairs climbed equals the series value of the stair occupied by 
the doll. | 

The proof that this is not a true coordination of series and class values 
comes from the observation that the child cannot coordinate these values once 
the stairway is destroyed. When the steps of the stairway are no longer 
together, the child disregards order and merely counts whatever steps are to 
the right or to the left of the step occupied by the doll. The reason is that, 
when the child views the unordered pieces, he recognizes that the unordered 
pieces can be seriated (since he has already used them to form a series) and 
that they can be classed (since he has already divided them into two classes to 
determine the cardinal value of the stairs climbed), but what he cannot do, 
in the absence of a stairway, is to recognize that the elements can be classed 
and seriated at the same time. This inability is attributable to the fact that, 
at Stage 2, the seriated class is a kind of reversible image such that awareness 
of the one figure automatically destroys awareness of the other. 

In the development of numeration, as in the development of seriation, the 
ations of the second stage are determined by the 
e. In the seriation problem, the represen- 
tational figure forces the child to coordinate his construction with the repre- 
he perceptual figure forces the child to 
tional image. In short, the coordina- 
due to the matching of mental images 
a prior understanding that 


advances and the limit 
presence of a representational figur 


sentational image. In numeration t 
reverse the perspective of his representa 
tions that appear at the second stage are 
and perceived configurations and do not represent 
the figure can be constructed by a coordination of relationships. 

c. Stage 3. At the third stage (usually ages 6-7), the child has attained what 
Piaget calls an operational conception of an ordered class. It is an operational 
conception because the actions of ordering and classifying, begun at the second 
have become internalized and have, in the process, taken on the 
characteristics of logical operations. Once ordering and classifying have be- 
are potentially capable of being carried out simulta- 
neously. On the intuitive plane they can only be performed sequentially. 
Although the coordination of classification and ordering is made possible 

their coordination into numerical operations 


by their emergence as operations, 
cannot actually be achieved without the aid of counting. The reason is as 
follows: to coordinate the symmetric and the asymmetric operations simulta- 


neously requires that there be actual relations that are at once similar and 
different. No such relations exist on the perceptual or intuitive planes. The 


stage, 


come operational, they 
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perceived relation A = A’ (say, in color) cannot be an asymmetric relation, 
just as the relation A < A’ (say, in size) cannot be symmetric. Counting, 
however, disregards both the perceptual similarities and the perceptual dif- 
ferences and renders elements simultaneously alike, in that they can be 
counted, and different in the sense that each element has a unique position of 
enumeration. In other words, counting transforms each element into a unit. 
Once elements are regarded as units, the classificatory operation A + A’ = 
is transformed into the numerical operation А -+ A’ — 2А; the ordering 
operation A < A’ < B is transformed into the numerical operation A + 
2А = ЗА, 

It must be remembered, however, that counting achieves the transformation 
of elements into units only after classification and seriation have become 
internalized, for only their operational character makes their simultaneous 
coordination possible. Counting merely provides the concrete materials (units) 
on which this coordination can operate and, as the preceding discussions of 
the first and second stages show, does not spontaneously give rise to numerical 
relations. Put differently, only after seriation and classification become 


operational is counting regarded as attributing a unit character to each 
element counted. 


At the third stage, the attribution of a unit character to the steps of the 


stairway is clearly evident in the child's performance on the doll-and-stairs 
problem. "The youngest or least advanced of Stage 3 children reconstruct the 
entire stairway before counting to the designated stair. More advanced 
youngsters construct the stairway only as far as the designated stair, but the 
most advanced children do not even bother to reconstruct the stairway and 
perform the seriation mentally. Each of these behaviors demonstrates that the 
child attributes to the stair occupied by the doll both a series value (since he 
actually or mentally reconstructs the stairway to determine its position) and 
a class value (since he uses the number of the stair occupied by the doll to 
say how many the doll climbed). This occurs because counting, at first actual, 
then mental, transforms each element into a unit. і 

Once counting renders each element a unit, the operations of seriation and 


classification applied to these units result in numerical operations, This is not 
surprising for, as Stevens (10) has poi 


scale that is amenable to arithmetic operations 
operations are nothing other than the operations th: 
and classifying, as applied to elements, 


In their turn, arithmetic 
at are involved in seriating 
the perceptual similarities and dif- 


DAVID ELKIND 295 


ferences of which have been disregarded, and that, as elements, have been 
rendered simultaneously alike and different by means of the child’s actions. 
The proof that seriating and classifying operations are numerical as applied 
to units can be observed at the third stage. When the third-stage child has 
correctly determined how many stairs the doll has climbed by reconstructing 
the stairway and is asked how many stairs the doll must climb to reach the 
t solves the problem by subtraction. That is, once 
the child has counted the total number of stairs (.Y) and the number up to 
and including the stair occupied by the doll (N), he knows immediately that 
the number remaining to be climbed is X — N. In short, classificatory and 
difference operations become numerical as soon as the members of the class 


and the series are regarded as units. 
Thus, there is an essential unity between conc 
Both types of ability derive from an internalization of the child's classificatory 


and ordering actions that become an integrated set of mental operations with 
logical characteristics. "When this system of operations is applied to elements 
regarded as similar, the result is a. classification ; when applied to elements 
regarded as different, the result is a series. "When the same system of opera- 
tions is applied to elements regarded as both alike and different, the result is 


number. However, in contrast to the elements of classes and series, the 
onstructed by the child's own actions and are not 


elements of number are с à 
given in immediate perception or in intuition. 


E. CONCLUSION 


top, he does not count, bu 


eptual and numerical ability. 


on of Piaget's thesis on the development of seriation 
flect the full depth and scope of his discussion. It is 
he presentation will have made clear at least some 
y such an apparently simple task as constructing 
doll has climbed to reach a particular 
blem, the child brings to bear a con- 
ature of the particular con- 
d that this conceptualizing 
n actions upon objects 


This lengthy presentati 
and numeration fails to re 
hoped, nevertheless, that t 
of the complexities that under] 
a stairway or telling how many stairs a 
position. In attacking any conceptual prol 
ceptual ability the form of which determines the n. 
ception he attempts to attain. Piaget - eno à 
ability derives from an internalization of the chio s ov с 
апі fes pam upon the contents to which they e d 
internalized actions give rise to classes, relations, and num! ze peres 
study did not attempt to test Piaget's thesis regarding the Ж P ie 
conceptual ability, but did attempt to repeat those observations that P128 


reported and on which he builds his thesis. 
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F. SUMMARY 


Ninety children, 30 at each age level from 4 to 6-7, were tested for their 
ability to discriminate, seriate, and numerate size differences in one-; two-, 
and three-dimensional materials. Results show a regular increase with age 
in the child’s ability and show that the dimensionality of materials affects the 
ease of success, but not the sequence of success, on discrimination, seriation, 
and numeration tasks. The results are in agreement with those secured by 
Piaget. In the discussion, an attempt was made to present Piaget’s theory on 
the development of conceptual ability in general and on the development of the 
conceptions of a series and of a seriated class (number) in particular. The 
author concludes that Piaget's theory accounts not only for empirical findings, 
but also points up the psychological complexities and difficulties that underlie 
such apparently simple activities as constructing a stairway 


or determining 
how many stairs a doll has climbed to reach a particular stair. 
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EFFECT OF ADRENALECTOMY ON FOOD, WATER, AND 
SALTWATER CONSUMPTION IN THE RAT: A 
METHODOLOGICAL STUDY*? 


Department of Psychology, Carnegie Institute of Technology 


K. E. Moyer ann R. T. BEEN 


A. PURPOSE 


It is known that adrenalectomized rats show an increased preference for 
salt water (1, 4), that they consume more salt water than normal rats (2, 3), 
and that their survival is dependent on increased salt intake (7, 9). Little is 
known, however, about their food and water intake. 

It is the purpose of this study to compare the food, water, and saltwater 
consumption of normal and adrenalectomized rats, and to suggest a saltwater 
consumption ratio that can serve as a criterion of adrenalectomy. Such a 
Criterion is advantageous because rats with accessory cortical tissue or incom- 
plete adrenalectomies may be discarded prior to experimentation. 


B. METHOD 
1. Subjects 


Thirty naive, male hooded rats from the colony at the Carnegie Institute 
of Technology were used. All rats were between 90 and 100 days of age at 


the time of testing. 


2. Procedure 


Forty-eight hours before any measurements were taken, all rats were put 
into individual cages with cups of powdered food and two calibrated water 
bottles. One bottle contained distilled water, the other bottle contained a 
3 per cent solution of salt water made with distilled water. After a period of 
acclimatization, the food, water, and salt water were available to the rat 
ad lib for 23 hours per day. Measurements were taken of the 23-hour con- 


sumption of all substances for five full days. 


Se 
* Received in the Editorial Office on July 11, 1962. Copyright, 1964, by The Journal 
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On the sixth day, a total bilateral adrenalectomy was performed on 10 of 
the rats following the procedure described in Farris and Griffith (5) with 
ether as an anesthetic. A sham operation was performed on 10 rats; the other 
10 rats remained undisturbed in their home cages. Immediately after the 
operation, rats were returned to single cages with food, water, and salt water 
available, and 23-hour consumption measurements were taken for the follow- 
ing five days. 

At the end of the fifth postoperative day, the salt solution was withdrawn 
from all rats. Twenty-three hour food- and water-consumption measurements 
were taken for the next 20 days, or until the rat died. 


C. RzsULTS AND Discussion 


One of the adrenalectomized rats died before the end of the five post- 
operative days; so the adrenalectomy results are based on an N of 9. Analyses 
of variance indicate that adrenalectomized rats maintained on salt solution 
consume less food than nonoperated control rats, F is 15.3, significant beyond 
the .001 level of confidence. Adrenalectomized rats consume significantly more 
salt solution. F is 69.6, significant beyond the .001 level. Adrenalectomized rats 
consumed less distilled water than did the control rats, but the difference was 
not statistically significant (F — 2.46). There were no differences between 
experimental and control groups in any of the consummatory measures during 
the five days of preoperative measures. 

If ad lib consummatory behavior is an indicator of drive state, it is not 


legitimate to use hunger to motivate learning in adrenalectomized rats when 
comparing them with normal rats. 


Adrenalectomized rats which are given no supplementary salt or adrenal- 
cortex extracts live for varying periods of time, depending on the strain and 
age of the rat. If the rat survives more than 30 days, histological examination 
generally has shown accessory cortical tissue (6). For those rats which die 
within the 30-day period, the mean survival time ranges from seven days to 
17 days (6, 9). Thus if an adrenalectomized rat dies within 15 days of the 
withdrawal of salt, it may be assumed that the operation was complete. 


thors used a ratio determined 
on the fourth and fifth post- 
mption during the five days 


-solution consumption 
operative days by the mean salt-solution consu 
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prior to the operation. In this experiment, the ratios ranged from 3.2 to 14.4 
for the adrenalectomized rats and from zero to 2.5 for the control rats and 
the operated rats. The mean for the adrenalectomized rats was 10.8; for the 
control rats it was less than one. All adrenalectomized rats died within 17 
days after the withdrawal of salt. Using 4.75 as a minimum acceptance ratio, 
the authors found that all adrenalectomized rats died within 15 days. 

The same acceptance ratio was used in a more recent study (8), and all 15 
adrenalectomized rats that met the criterion of 4.75 died within 15 days after 
salt was withdrawn. 


D. SUMMARY 


The 23-hour food, distilled-water, and 3 per cent saltwater consumption 
was measured for 30 hooded rats for five days. Then 10 rats were adrenalec- 
tomized, 10 were sham operated, and 10 were used as controls. Consummatory 
measures were taken for five days postoperatively. Adrenalectomized rats con- 
sume more salt water than do control rats, but less food and the same amount 
of distilled water; their total fluid intake is the same as that of the control 
rats. We conclude that hunger should not be used to motivate adrenalec- 
tomized rats if they are to be compared with normal rats. We further 
conclude that a saltwater-consumption ratio, determined by dividing the mean 
saltwater consumption on days 4 and 5 postoperatively by the mean saltwater 
consumption on the five preoperative days, can be used as a preterminal 
criterion of adrenalectomy. If the ratio reaches 4.75, the rat dies within 15 


days after salt withdrawal. 
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THE EFFECTS OF HANDLING AND SHOCKING IN INFANCY 
UPON ADULT BEHAVIOR IN THE ALBINO RAT*! 


Department of Psychology, University of Illinois 


JacouzLiN R. GOLDMAN 


A. INTRODUCTION 


The experience of being handled and the experience of being shocked in 
infancy have been found to affect adult behavior in rats. Surprisingly, when 
the direction of the effects of two presumably different sorts of infantile 
experience are contrasted with the behavior of adult rats which have been 
kept in unmolested contact with their mothers, the experiences of “being 
handled” and “being shocked” appear to be similar rather than different in 
their effects. The purpose of the study reported here was to compare several 
forms of adult behavior in rats shocked and in rats handled during the second 
10 days of life, and to compare this behavior with that of litter mates kept 
in unmolested contact with their mothers. 

The observation that handling and shocking appear to produce similar 
effects on adult behavior derives from comparing the effects of infantile 
handling, as reported in studies by Weininger (17, 18), with the effects of 
infantile shock, as reported in studies by Levine (8, 9, 10, 11), Denenberg 
(3), and Lindholm (15). The observations also derive from the results 
reported by Levine, Chevalier, and Korchin (14). They reported similar 
effects for the two types of experience. 


Compared with unhandled rats left in the nest with their mothers, adult 
rats which have been handled in infancy have been found to be more resistant 
physiologically to stress (12, 13), and to weigh more (12). Further, Levine 
(9) has found that disruption of drinking behavior after deprivation in adult- 
hood is significantly reduced when handling has been experienced during 
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infancy. Rats handled in infancy learn avoidance tasks better and show fewer 
signs of emotionality than unhandled rats (8). | 
Results of experiments in which infant rats are shocked and compared with 
nonshocked nest-control rats on various measures in later life provide striking 
similarity of ‘results. In a study to assess the persistence of response as a 
function of thirst, drinking behavior of rats shocked in infancy has been found 
to be less disrupted emotionally in adulthood when drinking and shock are 
associated in infancy as well as when shock is associated only with drinking 
in adulthood (16). Levine (9, 10) and Lindholm (15) find less disruption 
of adult drinking after deprivation when early 


shock is not associated with 
drinking in infancy. 


The similarity of effects from shocking and handling suggests a general 
developmental effect of such experiences. Bolstering this viewpoint are findings 


that infant shock and handling have similar effects upon organ development 


(12), upon the development of a normal stress response (11), upon open-field 
behavior (1). 


Exceptions to the results just mentioned have appeared. As indices of emo- 
tional stability, measures of defecation and urination have not always sup- 
ported the view that early handling results in a general stabilizing effect in 
later life (6), nor have results based on measures of learning and open-field 
behavior always supported this view (5). In a complex study in which many 


asures that differ- 
but groups that were handled, as 
d emotion-provoking stimuli, were 
ms of position across tests, Contrary 


to earlier studies, physiological measures did not offer reliable evidence for 


differences among groups. 


Within the perspective of findings contributed by dissimil 


approaches, it is questionable whether shocking and handling in the rat's 
infancy have similar effects. "This is the Problem to be investigated. 


ar methodological 


B. Метнор 

Four groups of rats were subjected to 
adulthood, the groups were compared on a variety of measures. These meas- 
ures were drinking behavior, open-field activity, escape threshold for shock, 


and survival under stress. The Purpose was to determine whether the infant 
shock experience and the infant handling experience produced similar effects. 


differential treatment in infancy. In 
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1. Procedure 


In the laboratory, which was kept as free as possible from extreme stimula- 
tion, a regular routine of care and experimentation was followed. To equalize 
extraneous stimulation, a single room served as colony and laboratory. Food 
and water were provided ad lib. Noise was minimized. Temperature, which 
could not be completely controlled, varied from 70° to 88° F. Due to prob- 
lems of ventilation, some draftiness was encountered shortly after the birth 
of the second set of litters. 


2. Experimental Schedule 


The experimental schedule for each replication was as follows: 

а. Day 1. Infant rats were born. 

b. Day 2. Sociological litters were formed and assigned to infant conditions. 
Each new litter, composed of a mother and one of her pups together with 
three pups from other litters, was randomly assigned to one of four categories: 
N (nest controls), P (picked-up), Н (handled), S (shocked). 

c. Days 3 to 9. The rats were left in their living cages. 

d. Day 10. The rat pups were weighed and returned to the cages and their 
mothers. 

e. Day 11. Rats in Group S received shock for three minutes daily. The 
shock was adjusted to a level that kept the pups moving and squealing. Pups 
which comprised Group H were placed in the shock apparatus with no shock, 
but were handled by systematic stroking for three minutes per day; each rat 
received approximately 40 to 50 strokes per minute. Pups in Group P were 
merely picked up and placed in the apparatus for three minutes. No shock was 
administered. Rats in Group N were left continuously in the nest. 

f. Day 21. Rats were separated from their mothers and individually caged. 

g. Day 35. Rats were weighed and rated for resistance to being picked up. 

h. Day 49. 'The amount of water consumed during the previous 24-hour 
period was recorded and a 24-hour deprivation period was initiated. 

i. Day 50. Calibrated water tubes were presented through a cheesecloth 
ceiling and through the front of the cage. The room was darkened; only the 
light from the cage lights was present. Thus, much extraneous stimulation 
was eliminated, but the rats could be observed clearly and they could not see 
through the lighted cheesecloth. Latency of approach to the water tube was 
recorded, and the amount of water consumed during each two minutes of the 
10-minute drinking period was recorded. 

j. Day 55. Individually, rats were placed in the open field in the lower 
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left-hand corner. The rats were always placed in the same position behind a 
masonite restrainer that contained the rat in the square. The restrainer жыш 
lifted and the number of squares traversed in the next three сарве was 
recorded. The right hind foot was darkened with ink to facilitate observation. 
The only squares counted were those entered by the darkened foot. 

k. Day 60. Rats were tested for escape threshold in the shuttle box. A 
shock that lasted 4.9 seconds, with an intervening nonshock period of 6.1 
seconds, was used. Each rat was placed individually into the apparatus, on the 
right side facing away from the shuttle. The first shock was delivered ata 
strength of .10 milliampere. If the rat did not leave the shocked side of the 
grid, the next shock was delivered at .20 ma, and the strength of the shock in 
each succeeding period was increased by .10 ma up to a maximum of .80 ma. 
The procedure was repeated until each rat left the grid five times. The 
intensity of shock necessary to activate a rat to leave the charged side of the 
grid was recorded in tenths of a milliampere for each trial. 

1. Day 81. A battery jar was filled with water at a temperature of 20° С. 
The rat was placed in the jar, and a bell jar w: 
The rat could swim in the water and breathe i 
bell jar. A continuous water supply insured th 
temperature. Swimming time was measured 
time of placement in the water and the ti 
filled with water. The latter event is recognizable by a distinctive movement 
pattern that is subject to little error in judgment. A final measure, an after- 
thought, was weight taken after drowning. Each rat was tested individually, 
although three or four battery jars were used at the same time. 


as inserted into the battery jar. 
n the air space at the top of the 
е maintenance of constant water 
by noting the difference between 
me when the rat’s lungs became 


3. Subjects 
Subjects were 75 Holtzman Sprague-Dawley rats. Originally, 
planned to come from two sets of 12 litters, 
within a 48-hour period. Each litter was red 
minimize genetic and social differences 07), 
опе pup was drawn from each of four biological litters, Pups were combined 


into a new social litter of four rats, one from the biological mother and one 
from each of three additional mothers, New litters were formed in the same 


each set of litters. Two replications 
attempting to use at one time more 
es due to pneumonia in the first and 
to comprise a third replication were 


they were 
each set of litters being born 
uced to four male pups. To 
a technique was used in which 


rats than seemed feasible. Because of loss 
the second sets of litters, additional rats 
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added. After losses, the first replication included 36 rats; the second and third 
replications included 19 and 20 rats, respectively. 


4. Apparatus 


a. Early treatment apparatus. The shock apparatus for the infantile experi- 
ence condition was that used by Lindholm (15). It consisted of several nine- 
inch cubical compartments in which shock of variable intensity could be 
presented through a grid floor of thin metal rods. 

b. Apparatus for adult caging and tests. The living cages for the adult rats 
were wooden cages, five to a row and four rows to a rack. The inside dimen- 
sions of the cages were 7-1/2 inches wide, 10 inches long, and 10 inches high. 
The sides and backs of the cages were wood. A sliding metal door was in the 
back of each cage. The top, front, and bottom of each cage were of hardware 
cloth. Each cage was illuminated from day 40 through day 50 with an indi- 
vidual light bulb. The fronts and tops of the cages were covered with 
cheesecloth to prevent the rats from seeing the observer. Six-watt, 120-volt 
bulbs were used and equated by a Variac (for 1.08 foot candles at 78 volts as 
measured by the MacBeth illuminometer) with three-watt, 120-volt bulbs at 
115 volts. 

Apparatus for the drinking test consisted of test tubes (25-ml capacity) 
with stainless-steel drink spouts, of stop watches, and of a wooden bar with 
broom clips to hold the test tubes when they were inserted in the cage. 

The open field was a white plywood square that contained five nine-inch 
squares on a side. It was enclosed by masonite sides which were 23-1/2 inches 
high. 

Apparatus for the escape-threshold test consisted of a shuttle box con- 
structed after Griffiths (4). It was 7-1/4 inches wide, 12 inches high, and 36 
inches long. It had grid floor bars placed 1/2 inch apart. The shuttle was 
4-3/8 inches high, and was placed 18-3/4 inches from the left side of the 
box. The shock source consisted of a 240-volt transformer and a voltage 
divider circuit with a 50-megohm potentiometer that was calibrated in tenths 
of a milliampere over a 200,000-ohm load. 

Apparatus for the swimming test consisted of a battery jar 9 inches in 
diameter and 12 inches high, and a bell jar 6-1/2 inches in diameter and 
12-1/2 inches high. The bell jar was balanced on three ordinary water glasses 
inside the battery jar. When the battery jar was completely filled with water, 
an air space 4-1/4 inches high remained in the top of the bell jar, where the 


rat, by swimming, could breathe. 
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C. Resutts AND Discussion 


The basic question investigated was whether infant shocking and handling 
have similar effects upon adult behavior, but first we must note that the 
effects of pneumonia in the colony were not the same for all groups. More 
nest-control rats died than did rats in other groups. In other groups, more 
rats suffered pneumonia but more tecovered. Because of losses due to pneu- 
monia, a change in statistical analysis was necessary. This change reduced the 
degrees of freedom from 75 to 26 and 
significant results for a given amount 


basic data, litter means, were subjected to analysis 
least squares. 


nest groups, respectively. Levine assumes that a deprivation-j 
tion of a rat’s water-seeking activities can be mea: 


MOUNT DRUNK AFTER Deprivation 
For Various Groups 


A. Mean latency of approach in seconds 
Nest Picked-up 


Handled Shocked 
2.95 1.99 3.84 1.45 


for latency of approach 1 


0 water tube after deprivation 
Source Sum of squares df Mean he " F 
Replications 8,480 2 
Treatments 24,855 3 PD sae 
Interaction 14,549 6 2,424.83 446 
Еггог 76,138 14 5,138.43 Е 
Total 124,022 25 dans 
C. Means of amount of water drunk during drinking test 
Меч Picked-up Handled Shocked 
i 8.85 9.11 8.62 
D. Analysis of variance for amount drunk 
Source Sum of squares df Mean Р 
Replications 8,311.68 2 4 acne * 
Treatments 521.86 3 MM eek 
Interaction 3,445.20 6 173.95 305 
Еггог 10,383.58 4 27120 774 
Total 22,662.32 25 p 
* p< 105. 
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If, in previous studies, measures of a rat’s tendency to seek water have been 
contaminated by the rat’s responses to an observer, re-examination of previous 
findings is in order. 

In the study reported in this paper, five independent measures of adult 
behavior were used. These measures were (а) resistance to being picked up, 
(5) drinking behavior, (c) activity in open field, (4) escape threshold, and 
(e) survival time. 

For resistance to being picked up, variance among groups approached but 
did not attain significance at the .05 level (F = 4.05; df = 3, 6). On resist- 
ance to being picked up, shocked rats and handled rats differed from nest- 
control rats in the same direction. If resistance to being picked up is an index 
of emotionality in adulthood, our data are consistent with Levine’s hypothesis 
that shocking and handling during infancy reduce emotionality in adult rats 


(see Table 2). 


TABLE 2 
MEANS AND SUMMARY OF ANALYSIS FoR DATA on Resistance To BEING Pickep-Up 


A. Means for being picked-up 


Nest Picked-up Handled Shocked 
3.00 1.13 1.73 1.37 
B. Analysis of variance 

Source Sum of squares df Mean square F 
Replications 39,174 2 19,587.00 1.041 
Treatments 228,782 3 76,260.67 4.054* 
Interaction 113,285 6 18,808.33 1.424 
Error 184,812 14 13,200.86 
Total 566,053 25 


* p<.05 when F = 4.35. 


As the issue of direction of differences between shocked and handled rats 
is of major concern, two methods were used to clarify outcomes with respect 
to this issue. 

First, since the behavior of the nest-control group reduced variability among 
groups, it may be that the overall test of significance failed to reveal treat- 
ment differences that a comparison of the shocked group with the handled 
group would reveal. In each of five cases for which differences were expected, 
the difference between the shocked and the handled groups was computed and 
compared with its interaction variance from the original analysis. In three of 
the five cases, differences in direction did occur. 

Second, heterogeneity of correlation indicates that treatment groups were 
not affected by the treatments in the same way. Within-groups, correlations 
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of pairs of measures were examined to obtain information about the direction 
of effects. In the case of escape-threshold average and activity in the open field, 
there was heterogeneity of correlation. Furthermore, the correlations for 
shocked and handled groups were significant and were opposite in direction. 
Because this particular analysis was ex post facto, the results should be viewed 
as suggestive rather than definitive. 

While mean differences for each of the measures are small from 
group, within-groups correlations are substantial. 

On resistance to being picked up and activity 
expect that rats handled and rats picked up woul 
from shocked rats, but they do not. 
correlations for comparison with corr 


group to 


in the open field, one would 
d differ in the same direction 
Table 3 presents five pairs of inter- 


elations across groups. From Table 3 
it is clear that correlations of measures across groups obscure important 
differences between groups. 


TABLE 3 


COMPARISON OF Across-Groups AND WITHIN-Groups CORRELATIONS 


Correlations 


Within-groups correlations 
Measures 


across-groups Nest Pick-up Handled Shocked 

Escape threshold and 

open-field activity —.082 —.291 —.148 A88* —473* 
Resistance to pick- 

up and latency 171 086 .337 263 —.240 
Resistance to pick-up 

and open-field activity .069 —.311 —.040 540* —.035 
Open-field activity ` ` 

and amount drunk 460 —.235 — 
Escape-threshold and Ses ix ни 

35-day weight 038 —.034 :052 —.199 271 

* Significant correlation, р < .05, 


The picture of the handled rat that emerges from this study is not like 
that obtained by Levine (8, 9, 10, 11 ) 


or by Levine and Otis (13). Rats that 
Levine handled during their first 10 da i ne и" re 


(с) approach drinking tubes more quickly, or (4) 

ndled appeared more stable than nest- 
g less resistant to being picked up, an 
It is not clear whether the rats handled 


an nest-control rats because of the effects of 
pneumonia, or whether handling in infancy failed to affect adult behavior. 


The question of whether the effects of shock and handling are different or 
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the same cannot be answered with certainty from our data. If pneumonia is 
a stressful experience, it is likely that all the manipulated groups of rats 
experienced a high level of infant stress. If so, such stress could have obscured 


differences due to the effects (if any) of the various treatments. 

In addition to the evidence on the effects of shock and handling, two 
findings are of methodological importance. First, the drinking test, as em- 
ployed by earlier investigators, is probably a contaminated measure. Second, 
correlations of pairs of variables within groups provides information that 
may be used in constructing a composite picture of the rat’s behavior in new 
situations. From such a composite picture, it should be possible to predict a 
rat’s behavior in new situations. Correlations within groups should also make 
it possible for an investigator to determine the usefulness of various measures. 
Correlations across groups tend to obscure differences of primary interest: 
namely, those due to experimental treatment. 


REFERENCES 


1. Aber, R. Effects of early experience on emotionality. 4 mer. Psychologist, 1957, 
12, 410. 

- The effects of early experience on subsequent emotionality and resist- 
ance to stress. Psychol. Monog., 1959, 73, 472. 

3. Denenperc, У. Н. Effects of age and early experience upon conditioning in the 
C57BL/10 mouse. J. of Psychol., 1958, 46, 211-226. 

4. GRIFFITHS, W. J., Jr. Effects of isolation and stress on escape thresholds of albino 
rats. Psychol. Rep., 1960, 6, 623-629. 

5. Grirrirus, W. J., & STRINGER, W. Е. The effects of intense stimulation experienced 
during infancy on adult behavior in the rat. J. Comp. & Physiol. Psychol., 1952, 
45, 301-306. 

6. Hunt, Н. F., & Oris, L. S. Restricted experience and “timidity” in the rat. Amer. 
Psychologist, 1955, 10, 432. 

7. Hunt, J. McV. The effects of infant feeding-frustration upon adult hoarding in 
the albino rat. J. Abn. © Soc. Psychol., 1941, 36, 338-360. 

8. Levine, S. A further study of infantile handling and adult avoidance learning. 

J. Personal., 1956, 25, 70-80. 

9. — — ———. Infantile experience and consummatory behavior in adulthood. J. Comp. 
€ Physiol. Psychol., 1957, 50, 609-612. 

. Noxious stimulation in infant and adult rats and consummatory be- 

havior. J. Comp. @ Physiol. Psychol., 1958, 51, 230-233. 

. Stimulation in infancy. Sci. Amer., 1960, 202, 80-89. 

12. Levine, S., & Lewis, С. W. Critical period for the effects of infantile experience 
on maturation of stress response. Science, 1959, 120, 42-43. 

13. Levine, S, & Oris, L. S. The effects of handling before and after weaning on 
the resistance of albino rats to later deprivation. Can. J. Psychol., 1958, 12, 
103-108. 

14, LEVINE, S., CHEVALIER, J. A. & KORCHIN, S. J. The effects of early shock and 
handling on later avoidance learning. J. Personal., 1956, 24, 475-493. 

15. LınpHoLM, В. W. Critical periods and the effects of early shock on later emotional 
behavior in the white rat. J. Comp. © Physiol. Psychol., 1962, 55, 597-599. 


310 JOURNAL OF GENETIC PSYCHOLOGY 


16. STECKLE, L. C., & O’Ketty, L. I. Persistence of response as a function of thirst in 


terms of early experience with electric shock. J. Comp. © Physiol. Psychol., 1941, 
32, 1-9. 


17. WEININGER, О. Mortality of albino rats under stress as a function of early 
handling. Can. J. Psychol., 1953, 7, 111-114. 
18. 


———. The effects of early experience on behavior and growth characteristics. 
J. Comp. € Physiol. Psychol., 1956, 49, 1-9. 


J. Hillis Miller Health Center 
University of Florida-Gainesville 
Teaching Hospital and Clinics 
Gainesville, Florida 


The Journal of Genetic Psychology, 1964, 104, 311-320. 


EARLY EXPERIENCE AND LSD-25* 


Washington University School of Medicine, St. Louis 


Рамкі V. Caputo! 


A. INTRODUCTION 


The purpose of this study was to determine the influence of variations in 
infantile experience on the behavioral effects of LSD-25 in adult rats. Bovard 
(4) has reported that handling rat pups during infancy modifies the balance 
of hypothalamic activity in favor of the anterior (parasympathetic) regions. 
Such modification reduces adult pituitary-adrenal and sympathetic-adrenal 
medulla responses to stress. Hence, handling is judged to reduce emotional 
reactivity to stress. Conversely, leaving rat pups to develop unmolested in the 
maternal nest appears to maximize sensitivity to external stimuli. According 
to Purpura (13), LSD-25 decreases reactivity of the nonspecific afferent 
system in cats. Hence, presumably, LSD-25 reduces an organism's emotional 
responsiveness to stress. 

The possibility that variations in infantile experience may influence effects 
of LSD-25 was suggested by some research on schizophrenia. Clinical ob- 
servers claim that schizophrenes commonly are reared in an overprotective 
and restrictive manner (2, 3, 5, 11). Others have alluded to the presence in 
schizophrenes of a psychotogenic agent, such as LSD-25 (1, pp. 91-119; 8, 
pp. 120-145). LSD-25 is related structurally to some of the breakdown 
products of epinephrine found in humans (7). Winter and Flataker (16) 
have added credibility to the notion that a psychotogenic agent exists. They 
have demonstrated that serum from the blood of psychotic patients (largely 
schizophrenic) and LSD-25 have similar effects on the behavior of rats. If 
both early experience and psychotogenic agent are involved in the development 
of schizophrenia, the nature of the interaction effect between these variables 


would be of heuristic interest. 
B. METHOD 
1. Subjects and Procedure 
Litters of rats were randomly split to form sociological litters. The pups 
in one set of sociological litters were handled in infancy; pups in the other 


* Accepted by J. McV. Hunt of the Editorial Board, and received in the Editorial 


fice on August 9, 1962. Copyright, 1964, by The Journal Press. А 
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set were left in the nest unmolested or ignored. Testing began when the rats 
were 53 days old, on which day the groups handled and ignored were further 
subdivided. Half of the rats in each group were given injections of LSD-25; 
the other half were given “dummy” injections. Rats were then tested for 
general activity, water consumption, and avoidance learning. 

Forty Holtzmann albino rats were used as subjects. They were raised from 
infancy by the experimenter and were housed in a research room in which 
an electric motor produced a constant background sound, The racks of cages 
were completely surrounded by a homogeneous field of white cloth curtains. 
A single ceiling lamp (three feet to the side of the cages) was allowed to burn 
eight hours per day. Light distribution was equalized (somewhat) by placing 
sheet metal over the top row of cages. 

Two days after the birth of the rats, the natural litters were distributed 
among all the mothers in order to equalize genetic factors in the experimental 


and control groups. The litters were then randomly designated as “gentled” 
(i.e, handled) or "ignored." 


"Treatment was begun at once; i.e., on the second day. When pups were to 
be handled, the mother was removed from the home cage and was placed in 
a carrying cage. At first, three pups at a time were stroked from head to 
tail (at the rate of about 50 strokes per minute) for three minutes per day. 
When the rats were larger, each rat was handled individually. After the 
rats had been handled, they were replaced in the cage and, after a complete 
litter had been handled, the mother was returned to the cage. Handling or 
"gentling" was continued past weaning until the rats were 40 days old. At 


that point, experimental handling was discontinued until the 53rd day, when 
testing was begun. 


Control rats (i.e., the rats ignored) were handled only for cage rearrange- 
ment and weaning. Treatment and housing were identical for all rats. 

On the 21st day after birth, the rats were weaned, marked, and weighed. 
Within treatment groups, they were then assigned to smaller, separate cages, 


two rats to a cage. Cage mates were of the same sex. Solid, sheet-metal cage 
dividers separated the animal pairs. 


2. Apparatus 
Three sets of apparatus were used. The fir 
60 X 30 inches, covered by a sheet of light gray wallboard. Fifty squares, 
6 X 6 inches, were marked on the wallboard with a china markin 
The table was surrounded by black curtains situated one foot from 


st set consisted of a tabletop, 


g pencil. 
its edges 
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and was placed directly beneath the overhead light in the room previously 
described. 

On a similarly enclosed table nearby was a cage to which an eudiometer 
tube (100 cc capacity) filled with tap water was attached. 

The third set of apparatus was located in a room directly adjacent to the 
research room. It consisted of a black runway 39 inches long, 5-1/2 inches 
wide, and 4 inches deep. A black starting box 8-1/2 inches long and a white 
goal box 11 inches long were closed off from the main runway by guillotine 
doors. Both starting box and runway floors consisted of electrified grids. The 
apparatus was capable of providing an electric charge based on 115 volts 
passed through a resistor of 150,000 ohms. 


3. Testing 


Testing began on Day 53 and continued for 10 days. On each day, two rats 
from the group of handled or “gentled” rats and two rats from the “ignored” 
group were randomly selected from one sex. Thus, on any given test day, all 
rats tested were males or all were females. One of the two “gentled” rats was 
assigned to an LSD group and one was assigned to a "distilled water" group. 
The "ignored" rats were similarly assigned. Prior to testing, each rat was 
deprived of food and water for 48 hours. 

a. Group G-LSD. This group consisted of "gentled" rats. After weighing 
on the test day, each rat in this group was given an intraperitoneal injection of 
LSD-25, 'The dosage was 0.5 milligram of LSD per kilogram of body weight 
(i.e, 2 ml of an aqueous solution of LSD-25 per kilogram of body weight). 

b. Group G-H,O. This group consisted of "gentled" rats which were 
treated with an injection of 2 ml of distilled water per kilogram of body 


weight. | | 
c. Group I-LSD. This group consisted of “ignored” rats treated with 


LSD-25. . . 
d. Group I-H,Q. This group consisted of "ignored" rats treated with 


distilled water. 

The four rats employed each day were tested in systematic order. (a) 
Thirty seconds after injection, the rat was placed on the tabletop and the 
number of squares the animal traversed was recorded for each of 20 con- 
secutive minutes. A square was counted if the rat's left hind foot was placed 
in it. (b) The animal was placed in a carrying cage for two minutes. (c) He 
was placed for 20 minutes in the cage containing the eudiometer tube, and 
a record of the amount of water consumed was obtained. (4) The rat was 
allowed to rest one minute. (e) Then the rat was given 20 trials in the 
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runway. Fifteen seconds after the rat was placed in the starting box, the 
guillotine door was raised. Such action simultaneously activated a buzzer, 
the shock stimulus, and a chronograph. When the animal crossed the threshold 
of the goal box, the guillotine door was lowered (stopping buzzer, shock, and 
chronograph). The rat was permitted to remain in the goal box for 30 
seconds, after which the next trial was begun. For trials 4 through 20, the 
shock grid was not electrified; only the buzzer and the chronograph were 
operative. The time recorded on the chronograph for the 17 nonshock trials 
constituted the third measure employed in this study. 


C. RESULTS 


The general findings show (a) no significant weight differences between 
handled and ignored groups; (5) a significant interaction effect between 
LSD-25 and early experience during the initial stage of tabletop activity ; 
and (c) a trend, on the part of "ignored" animals given LSD-25, toward 
greater running speed in the avoidance task. 

Table 1 summarizes the weight data. A series of Kruskal-Wallis H. tests 
(14) was performed to determine whether there were significant differences 
among the groups in weight after deprivation (immediately prior to testing). 
Separate tests were performed on the weights for the four males in each 
group, on those for the six females in each group, and on the weights for 
each of the four groups. A final Mann-Whitney U test (14) was done on 


TABLE 1 
Mean WEIGHTS OF GROUPS AFTER DEPRIVATION 
Males Females Males and Females 
Group (N = 16) (N = 24) (N = 40) 
G-LSD 194.55 151.68 
А 168.83 
G-H,0 201.25 146.83 168.60 
Total 168.72 
I-LSD 194.40 156.07 
А 171.30 
I-H,O 201.32 159.70 176.35 
Total 


173.83 


these same weight data considering all 20 gentled animals as one group 
(regardless of type of injection) and all 20 ignored animals as one group 
(again disregarding injection). A U test performed on weight measures four 
days before the start of testing (with the animals satiated) revealed no 


significant differences between the gentled and the ignored animals; at that 
point the means were 183.1 and 183.3 respectively. 
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1. Activity Measure 


The highly significant interaction effect shown in Table 2 confirms the 
hypothesis that the effects of LSD-25 on the activity of animals are sig- 
nificantly altered by variations in early experience. 

Barlett’s test (12) showed that the hypothesis of homogeneity of variance 
was tenable for the tabletop activity data. An analysis of variance, using 
the factorial design model discussed by Lindquist, was therefore applied to 
the untransformed data. The F for between-groups variance proved to be 
significant beyond the .01 level of significance. The mean number of boxes 
traversed by each animal in each of the groups during the 20 minutes of 
tabletop activity was as follows: G-LSD, 115.2; I-LSD, 209.9; G-H30, 
272.4; I-H3O, 218.7. Table 2 shows the partitioning of the between-groups 


sum of squares. 


TABLE 2 
PARTITIONING OF BETWEEN-GROUPS SUM OF SQUARES FOR TABLETOP ACTIVITY 
(20 Minutes) 


Source of Sum of Means 
variation squares df squares F 
2059.2 1 2059.2 4 


Early experience (G vs. I) 4 
1 82355.7 16.8** 


Chemical (LSD ws. Н,0) $2355.7 
Interaction 53655.6 1 53655.6 10.9** 
176776.3 36 4910.5 


Within groups 


** Significant at .01 level. 


Lindquist's method of testing the differences between particular pairs of 
means, after an analysis of variance procedure, reveals that four of the six 
possible pairings are significant; the two comparisons yielding insignificant 
?’s are those performed between groups I-LSD and I-H2O and between groups 
G-H3O and I-H3O. Figure 1 shows the tabletop activity curves of the four 
groups over the 20-minute period. It is of special interest that the gentled 
and the ignored groups given dummy injections (groups G-H2O and I-H5O) 
present similar curves of activity which are not significantly different from 
one another, while comparable groups (G-LSD and I-LSD) given LSD-25 
yield curves significantly different from one another. LSD-25 did not appear 
simply to have exaggerated subtle differences between gentled and ignored 
animals, because the slopes of the pertinent curves are not similar and, in 
addition, there is the reversal in activity measures of gentled and ignored 
groups depending on whether they have been given LSD or not. Although 
the total number of boxes traversed by the two ignored groups during the 
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64 


52 


40 
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28 
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FIGURE 1 


Number or Boxes TRAVERSED 


АЗ A FUNCTION oF TIME AFTER 
INJECTION AND S 


UBSTANCE INJECTED 


lopes of the curves pro- 
ent, group I-LSD's range being the 
2 being the smallest. 


on and dissipates as the drug 


an numbers of boxes traversed for the first 
and the second 10 minutes of tabletop activi 


ty (respectively) are as follows: 
G-LSD, 86.1, 29.1; LLSD, 1587, 51.1; G-H,O, 1480, 1244; 1-Н.О, 
120.7, 98.0. 


2. Water-Consumption Measure 
The analysis of у 


ariance on the transformed drinking me 
significance (at the 


asures showed 
OL level) only for the main effect due to г 


ype of chemical 
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TABLE 3 
PARTITIONING OF BETWEEN-GROUPS SUMS OF SQUARES FOR 
First AND SECOND PERIODS оғ TABLETOP ACTIVITY 


Minutes 1-10 Minutes 11-20 
Source of Sums of Means Sums of Means 
variation squares df squares F squares df squares F 
Early experience (С vs. I) 5130 Д 5130 2.1 60 1 60 0 
Chemical (LSD vs. H30) 1428 1 1428 5 50197 1 50197 9.8 
Interaction 24950 1 24950  10.1** 5736 1 5736 1.1 
Within groups 89141 36 2476 — 185331 36 5148 — 


** Significant at .01 level. 


(water or LSD-25) used (see Table 4). Because Bartlett’s test indicated 
that homogeneity of variance was not tenable for the data on water con- 
sumption, a log transformation that corrected for heterogeneity of variance 
was employed. Correcting the water-intake measures for body-weight differ- 
ences did not notably affect the analysis. Neither the early experience nor the 
interaction effects were significant. The mean number of cubic centimeters 
of water drunk by each animal during the 20-minute period in the water 
cage for the four groups was as follows: G-LSD, .54; I-LSD, .37; I-H30, 
2.72; G-H.O, 2.36. As is patent, LSD-25 inhibited water consumption in 
TABLE 4 


PARTITIONING OF BETWEEN-GROUPS SUMS OF SQUARES FOR 
WATER DRINKING (Minutes 20 THROUGH 40 Arter INJECTION) 


Sums of Means 
Source of variation squares df squares F 
Early experience .00 1 .00 0 
Chemical (LSD vs. Н,0) 1.43 1 1.43 51.52** 
Interaction .02 1 .02 70 
Within groups 1.00 36 03 - 


** Significant at .01 level. 
the rats regardless of type of early experience. The water-drinking period 
(from the 20th to the 40th minute after LSD injection) occurred at the 
height of LSD intoxication when the animals were virtually immobile. Differ- 
ential results as between gentled and ignored animals may have been found 
With a smaller dose of LSD-25. The hypotonic distilled-water injection did 
not appear to mask differences among groups. 
3. Runway Measures 


The analysis of variance did not yield significance at the .05 level. The 
obtained F was 2.75, while the F required for significance was 2.86. How- 
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ever, the data emphasize the trend for ignored animals which are given LSD 
to be fastest. The other three groups yield results that are highly similar to 
one another. The trend toward greater speed among the I-LSD subjects 
parallels their heightened motility during the initial phase of tabletop activity. 
Heterogeneity of variance is significant for speed of running scores. A log 
transformation to correct for heterogeneity was applied and an analysis of 
variance was performed, the score for each animal being the mean of the 
17 nonshock trials in the runway. The mean running times (in hundredths of 
a second) for the groups were as follows: G-LSD, 31.04; I-LSD, 23.84; 
І-Н.О, 29.23; G-H2O, 31.87. These measures were obtained during the 


20-minute period starting at 40 minutes after injection. During this time, 
LSD intoxication had passed its peak. 


D. Discussion 


The discrepancy in behavior between gentled and ignored animals at the 
initial and the terminal stages of LSD-25 intoxication is an interesting one. 
Those rats which were gentled and given LSD-25 might be expected to be 
inured to novel or to noxious stimulation, and, presumably, therefore, to be 
relatively immobile and imperturbable. In the case of ignored r 
LSD-25, two conflicting effects would presumably be operativ 


serving to render these animals excitable and LSD-25 serving to 
insensitive. І 


In the case of the gentled animals given LSD-25, both agents, following 
from the views of Bovard (4) and Purpura (13), would serve to lessen 
excitability. Combining both the effects of early experience and LSD-25, we 
would expect ignored LSD animals to be more active than gentled LSD 
animals. The hyperactivity of ignored, LSD-25 injected rats (as compared 
with the gentled LSD-25 controls) appears to corroborate Bovard’s view of 
the effects of early experience. The fact that the control groups (С-Н.О 
and I-H2O) did not differ may highlight the "latent" nature of the effects 
of varying early experience, differences becoming evident only when a mark- 
edly novel stimulus (LSD-25) is introduced. The effects of differences in 
handling are nullified when the relatively large dose of LSD-25 reaches full 
potency. At that point (approximately 20 minutes following injection), all 
the animals given the drug are relatively immobilized. It is instructive to nud 
that the behavioral effects of handling were evident under the initial and the 
terminal stages of LSD-25 intoxication despite the fact no weight differences 
were observed among groups prior to testing. Relating this to Bovard’s ideas, 


ats given 
e—ignoring 
render them 
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it would appear that the sequelae of handling relating to “emotionality” do 
not covary with the anabolic or growth sequelae. 

In regard to schizophrenia, our results highlight the notion that the toxic 
element hypothesized to be active in that disorder does not act in vacuo. 
Rather, the interaction between toxic agent and the experiential background 
of the individual must be studied. Speculatively, this interaction may deter- 
mine which variety of schizophrenic symptoms the individual displays, or one 
might question, on the basis of the present results, whether the initial and the 
terminal stages of the disorder differ, behaviorally, in those schizophrenics 
with overprotective or restrictive parents as opposed to those where over- 


protection is not involved. 


E. SUMMARY 


The question of an interaction effect between early experience and LSD-25 
was studied. It was found that a significant interaction effect occurs during 
the first 10 minutes after LSD-25 injection. Ignored rats injected with 
LSD-25 show significantly greater activity on a tabletop than do gentled rats 
injected with LSD-25, despite the fact that control groups not given LSD-25 
are not significantly different from one another. The implications of these 
findings for Bovard's hypotheses concerning the later effects of "gentling" 
and “ignoring” organisms in infancy were considered. Speculations concerning 
the possible ramifications of these findings for the study of schizophrenia were 


also discussed. 
REFERENCES 


A ical approach to the problem of mental disease. In D. D. 
i joe jae Lora of Жейк ура, New York: Basic Books, 1960. 
ARIETI, S. Interpretation of Schizophrenia. New York: Brunner, 1958. 
Bateson, G., JACKSON, D., Hatey, J., & Weaxktanp, J. H. Toward a theory of 

schizophrenia. Behav. Sci., 1956, 1, 251-264. | 
4. Bovanp, Е. W. The effects of early handling on viability of the albino rat. Psychol. 
Rev., 1958, 65, 257-271. 

5. Gerarp, D. L., & SIEGEL, J. The 


Quart., 1950, 24, 47-73. . | | 
6. Gertz, В. The effect of handling at various age levels on emotional behavior of 


adult rats. J. Comp. @ Physiol. Psychol., 1957, 50, 613-616. 
^ monp, H., & SMYTHIES, J. Schizophrenia, a new approach: II. 

| "n ak ves еа 8н, J. Ment. Sct., 1954, 100, 29-45. 

8. Kery, S. Recent biochemical theories of schizophrenia. In D. D. Jackson (Ed.), 
The Etiology of Schizophrenia. New York: Basic Books, 1960. 

9. Levine, S. Infantile experience and consummatory behavior in adulthood. J. Comp. 
@ Physiol. Psychol., 1957, 50, 609-616. | | 

10. ————_. Effects of early deprivation and delay weaning on avoidance learning 
in the albino rat. Arch. Neurol. © Psychiat., 1958, 79, 211-213. 


family background of schizophrenia. Psychiat. 


320 


16. 


JOURNAL OF GENETIC PSYCHOLOGY 


Linz, К. W., & Linz, T. The family environment of 
J. Psychiat., 1949, 106, 332-345. 

Linpquist, E. F. Design and Analysis o 
tion. Boston: Houghton Mifflin, 1953, 

Purpura, D. J. Electrophysiological analysis of psychotogenic drug action. Arch. 
Neurol. @ Psychiat., 1956, 75, 122-131. 


SIEGEL, S. Non-Parametric Statistics for the Behavioral Sciences. New York: 
McGraw-Hill, 1956. 


schizophrenic patients. Amer. 


f Experiments in Psychology and Educa- 


WINTER, С. A, & FLATAKER, L. Effects of lysergic acid diethylamide upon per- 
formance of trained rats. Proc. Soc. Exper. Biol. & Med., 1956, 92, 285-289. 
- Effect of blood plasma from 


- Psychotic patients upon performance of 
trained rats. Arch. Neurol. & Psychiat., 1958, 80, 441-449, 


Department of Psychiatry and Neurology 
Barnes and Renard Hospitals 

4940 Audubon Avenue 

St. Louis 10, Missouri 


The Journal of Genetic Psychology, 1964, 104, 321-330. 


THE REACTIONS OF RHESUS MONKEYS TO 
FEAR-PROVOKING STIMULI* 1 


Departments of Surgery and Psychology, University of Chicago 


ROBERT A. BUTLER 


A. PURPOSE 


Several studies have demonstrated that rhesus monkeys housed in an en- 
closed box will repeatedly perform simple tasks for the opportunity to look 
outside (2). The readiness with which they do this depends, in large part, on 
what there is to watch. For example, monkeys will push open a door more 
frequently to see another monkey than to view, say, food or an empty cham- 
ber. There are situations, however, that can lead to a near suppression of 
viewing behavior. Such situations are those in which it is reasonable to infer 
that the Ss are frightened. It is not uncommon, for instance, for young 
monkeys (when first confined to the test apparatus) to huddle in the corner 
of the box and refuse to push open the door to look outside. With further 
experience in the apparatus, nearly all monkeys readily respond to the door. 
In situations like this, it is assumed that the monkeys were fearful initially, 
but that they gradually adapted to the test apparatus and its environs. Under 
formal testing conditions it has been shown that monkeys will open a door 
merely to view an empty cage, but if a large dog is present in the cage, the 
monkeys’ door-opening responses are suppressed (1). The inference, of course, 
is that the presence of the dog generated fear that suppressed visual explora- 
tory behavior. 

On the assumption that failure to view a stimulus object is an indication 
of fear when there is reason to believe that the object has fear-provoking 
properties, several selected stimulus objects were used to find out whether they 
provoked fear in the rhesus monkey. Some of the stimulus objects used in 
the first group of experiments were similar to those employed by Hebb (3) 
when he studied fear in chimpanzees. Among other objects, he exposed his 
animals to a deeply anesthetized chimpanzee, a human skull, and an adult 
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ape head. All of these stimulus objects elicited vigorous withdrawal. In some 
cases, this withdrawal bordered on panic. 

In interpreting his results, Hebb favored the concept of spontaneous fears; 
i.e., an innate susceptibility to fear certain kinds of stimuli. This is an inter- 
esting idea and one wonders whether other subhuman primates might exhibit 
fear under comparable circumstances. In the present study, the author also 
tested the notion that a view of a frightened monkey will provoke fear in an 
observing monkey (5). 

In the author’s second group of experiments, the test situ 


ation was changed 
so that a known fear-provoking stimulus (live snake) was inside the test 


box with the monkey. The box was completely dark, but the monkeys could 
turn on a light by pulling a chain. The question was, "Would they?" This 
question is relevant to the concept that fear can be an energizer as well as a 
suppressor of behavior. For purposes of exposition, the method and the re- 
sults for Group I and Group II experiments will be described separately. 


B. METHOD амр RESULTS 
1. Group I Experiments 


A total of 10 monkeys participated in the experiments, but not all served 
as Ss for each experimental condition. The animals were placed in an en- 
closed box, two feet wide, two feet long, and two feet high. The box con- 
tained two transparent Lucite windows, three inches wide and one-half inch 
high. The windows were located opposite one another on the walls of the 
box. Another box, the dimensions of which were the same as the box that 
housed the test animals, stood two feet in front of each window. The boxes 
had a transparent plastic front and held the stimulus objects, The test box 
and the boxes with the stimulus objects were located in a sound-deadened 


As the room was lightproof, $ co 
however, each box that held 


Ў att lamp fixed to its 
top. $ could cause a particular stimulus- 


object box to be illuminated by 
that faced that box, "The agencies 


xciter lamps and photomultipliers 
of each window. 


of a window, 


located in the immediate Vicinity 
When the monkey looked out a photomultiplier increased 


the positive voltage delivered to an amplifier tube, and the amplifier tube ac- 
tivated a relay. The relay closed ircui 
object was illuminated. The lamp 


its face within one and one-half inc 
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mal withdrew his head, the circuit was broken and the lamp in the stimulus- 
object box went out. The number of times that a monkey went to each 
window, as well as the length of time he remained there, was recorded auto- 
matically on impulse counters and on running-time meters located in an 
adjacent room. Data for each window were registered separately. 

a. Condition No. 1. Four adolescent monkeys were tested for two days, 10 
minutes a day, in a situation in which each stimulus-object box contained 
another adolescent monkey. The frequency of viewing responses and the total 
viewing time were recorded. On the third test day, one of the monkeys housed 
in the stimulus-object box was given a general anesthetic prior to the tests. 
The animal was placed in the box while unconscious. The four Ss spent less 
time viewing this monkey when he was anesthetized than when he was not 
anesthetized, but suppression of viewing responses, which would have been 
expected had Ss been extremely frightened, did not occur. The mean numbers 
of responses to the anesthetized animal were 47.5, 42.0, and 23.2 for Day 1 
through Day 3, respectively. The mean lengths of time spent viewing the 
anesthetized animal were 2.00 minutes for Day 1, 1.96 minutes for Day 2, 
and 0.47 minute for Day 3. Toward the unanesthetized monkey, viewing 
behavior on Day 3 differed little from that of the previous days. 

b. Condition No. 2. A similar situation was established with a normal 
monkey as one stimulus object and a headless, perfused monkey as the other 
stimulus. The head of the second monkey was placed in its own outstretched 
hands. (Incidentally, this animal had been sacrificed just prior to the test so 
that it could be examined histologically and the extent of a brain lesion 
could be determined.) Ten monkeys were given a 10-minute test session in 
which they could view the normal and the perfused animals. The dismem- 
bered monkey elicited more viewing behavior from the four Ss than did the 
live and active monkey. Mean viewing time for the entire group, however, 
was less for the perfused monkey than for the live and active monkey (1.06 
minutes versus 1.43 minutes). Also, fewer viewing responses were made to 
the dismembered monkey than to the normal monkey (26.7 versus 45.7). The 
main point, however, is that viewing behavior was not suppressed by the sight 
of a headless member of the species. 

c. Condition No. 3. The Ss could view either of two monkeys depending 
on which window was approached. Eight monkeys were given two control 
five-minute tests and the viewing behavior at each window was recorded. The 
Ss looked at one monkey about as much as they looked at the other. On the 
third test, three live garter snakes were placed in the box with one of the 
stimulus monkeys. This monkey, upon receiving the snakes in the box, showed 
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overt signs of fear, such as gritting teeth and standing motionless in one 
corner of the box, and then jumping quickly to the opposite corner. No 
vocalization, however, was heard. It is unlikely that the Ss saw the snakes 
because the lower one-third of the front of the stimulus-object box was 
covered with a sheet of Masonite during these particular test sessions. The 
front of the other stimulus box was blocked off in the same way. 

During this experimental test, the Ss spent about the same amount of time 
viewing each monkey. Total viewing time for the session differed little from 
that recorded on each of the control tests. Assuming that fear suppresses view- 
ing behavior, the results suggest that a view of a frightened monkey does not 
provoke fear in an observing monkey. 

d. Condition No. 4. The tests just described were repeated under different 
circumstances. Only one window in the test box was available for viewing 
events that happened outside the box, the other window being replaced by a 
metal plate. When looking out of the window, the 8 could see an empty box, 


three snakes in the box, another monkey in the box, or both the snakes and 
the monkey in the box. The stimulus monkey уу; 


showed the most fear of snakes during a scr 


monkeys were confined, one by one, to the box with the snakes, Nine mon- 
keys were used as Ss, and the order of stimulus conditions followed a Latin- 


square arrangement. Each monkey was given two six-minute tests under each 
stimulus condition. 


as the monkey that seemingly 
eening test in which several 


The mean times per session that Ss viewed the y 
were 0.31 minute for the empty box, 0.27 minute f. 


for the monkey, and 0.77 minute for the monkey and the snakes housed 
together. Differences between conditions were significant (5 «.05) with the 
Friedman chi-square test. The stimulus monkey was undoubtedly frightened 
when confined with the snakes, but this did not greatly disturb the observing 
monkeys, as judged by their responses to the window. It is of interest that a 
view of the snakes alone did not suppress the Ss’ observing behavior. However, 
the results of one of the Group II experiments to be described in the next 


section show that observing behavior can be reduced dramatically by a view 
of snakes when the latter are in the immediate vicinity of the observation 
window. 


arious stimulus conditions 
or the snakes, 0.74 minute 


With the possible exception of Condition No. 1 data, the results thus far 
have been negative ; i.e., no stimulus condition served to suppress or markedly 
decrease viewing behavior. Stimulus Conditions other than those described 
above were used. One, for example, consist 


А ed of an experimenter who was 
wrapped in a black cloth and wore a green mask over his face and large 
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leather gloves on his hands. When a monkey in the test box first looked at 
this figure, the animal did not look again for several minutes. Yet, some ani- 
mals soon overcome their “hesitancy” and, in fact, acted aggressively toward 
the disguised E. Because we did not wish to study at this time the monkey’s 
adaptation to situations generating fear, another group of test conditions was 
established. Some of these conditions, with a minimum of adaptation, were 
expected to provoke fear throughout a series of daily test sessions. 


2. Group II Experiments 


For all but one of the Group II experiments, the Ss were housed in an en- 
closed box, two feet long, two feet wide, and two feet high. The box was 
located in a sound-treated, light-proofed room. At the rear of the box, pro- 
tected by a Plexiglass shield, was a 25-watt lamp that could be turned on by 
pulling a chain suspended from the top of the box. The lamp would stay on 
for only six seconds, but it could be turned on again if the § responded to the 
chain. The number of times that the monkey pulled the chain to illuminate the 
lamp was recorded automatically in an adjacent room. Responses to the chain 
that may have occurred when the lamp was already illuminated were not 
registered and did not influence the subsequent action of the lamp. 

A total of 14 rhesus monkeys participated in this group of experiments. 
Six of the monkeys had been Ss in the previous group of tests. As soon as the 
Ss began to work “consistently” for light reinforcement—i.e., to pull the 
chain at least 10 times within 10 minutes for two successive days—formal 
testing was started. For each test session, the § was placed in the box with 
the light on. E left the room immediately and turned off the light via a 
switch in the next room. At that point, the test formally commenced. 

a. Conditions A, B, C, and D. Condition A consisted of five daily 10- 
minute test sessions in which monkeys worked for light reinforcement. Re- 
sponses to the chain were recorded each minute. Condition B differed from 
Condition A in that a garter snake, approximately 20 inches long, was placed 
in the box immediately following the entrance of $ to the box. Again, five 
daily tests were given, and each test lasted 10 minutes. The data were re- 
corded every minute. Condition C was a repeat of Condition A. In Condition 
D, the first two tests were the same as those given in Condition B; ie., the 
monkey and the snake were together. Pulling the chain by the monkey turned 
on the lamp. On Days 3, 4, and 5, the snake was still with the monkey, but 
the box remained illuminated. When the $ pulled the chain, the lamp would 
Zo out for six seconds. Test duration and recording arrangements were the 
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same as those for the previous tests. Twelve monkeys experienced all con- 
ditions. 

The results for Conditions A through D are shown in Figure 1 which, 
for each test session, shows median response frequency to the chain. The 
median response rates under Conditions A and C were reasonably consistent 
from day to day. Notwithstanding the fact that some Ss showed a marked 
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the lamp (see Figure 1, open circles) the implication is that the Ss’ behavior 
during Condition B was directed toward keeping the box illuminated. 

b. Condition E. This test situation was similar to Condition B, with its 
rationale being based on some of the data secured under Condition B. Specif- 
ically, two Ss showed a response decrement through the five test sessions in 
Condition B. Conceivably, these Ss were frightened to such an extent that 
they could not function in the apparatus. In the present tests, auditory stim- 
uli were added to the emotionally charged situation. Fourteen monkeys served 
as Ss, and two 10-minute tests were given. When a test had been in progress 
for three minutes, recorded sounds were played for 15 seconds through a 
speaker that was located near the test box. One class of sounds consisted of 
recorded alarm cries emitted by rhesus monkeys. The other class consisted of 
interrupted random noise. Both classes of stimuli were presented at a, high- 
intensity level estimated to range from 75 to 90 db above the threshold for 
a normal-hearing person. On Day 1, half of the Ss heard the alarm cries and 
the other half heard the noise. The presentation was reversed on the second 
test day. 

Figure 2 shows the cumulative median response frequency to the chain dur- 
ing the 10-minute tests. The curve labeled "control" was based on the median 
chain-pulling performance on previous tests (Days 1 and 2 of Condition D). 
Both auditory stimuli served to decrease responses to the chain, but the effect 
was clearly greater when the alarm cries were presented. 

c. Condition F. During these tests, the lamp was moved to the side of the 
box and placed on the top of a plastic box which itself was secured to the 
test box. The plastic box was four inches wide at one end and six inches 
wide at the other. It was eight inches long and three inches high. The smaller 
end was attached to the test box, but a sheet of screening separated the two 
boxes. Five daily tests were given to 10 monkeys, with responses to the chain 
leading to light-reinforcement. On Days 1 and 2, the plastic box was empty, 
but on Days 3, 4, and 5, it contained a small snake. Median response fre- 
quencies to the chain were 31.5, 32.0, 25.5, 28.5, and 32.2 for Days 1 through 
5 respectively. When the snake was first placed in the plastic box (Day 3) 
some Ss responded less frequently, but the decrement was not dramatic. 

d. Condition G. The test apparatus was that employed in the Group I 
experiments, but only one window was available for viewing. In the present 
series of tests, the monkey, in going to the window, would cause a lamp to 
light in the stimulus-object box, which box housed a second monkey. Ss were 
forced to view the second monkey through the plastic box just described. The 
plastic box was fixed to the outside border of the window of the test box. A 
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time spent at the window during each test was recorded. On Days 1 and 2, 
the Ss simply looked through the plastic box at the stimulus monkey. On 
Days 3, 4, and 5, however, a small Snake was placed in the box and, in order 
to see the other monkey, the Ss had The mean viewing 
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C. Discussion 
In connection with the Group I experiments, exposure to the several stim- 
ulus objects that were chosen for their Possible fear-provoking properties 
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failed to suppress, or greatly decrease, viewing behavior. The view of the 
anesthetized monkey may have provoked fear in the few monkeys tested, but 
it was clear that viewing the headless monkey failed to bring about a dramatic 
change in viewing behavior. Perhaps rhesus monkeys do not perceive a dis- 
membered body of another monkey as something associated with a live animal 
of the same species. It may have been, however, that the criterion for fear 
established in this study was too stringent. Bodily withdrawal seems a reason- 
able index for fear, but in this test situation the monkeys may have been less 
frightened than otherwise because they always had the option of terminating 
exposure to the stimulus object by retreating an inch or two from the window. 
Moreover, the Ss were never directly threatened by the stimulus objects, but 
were merely spectators remote from objects or actions. The spectator role of 
the Ss may help explain why they apparently did not share the anxiety or 
fear that must have been experienced by the stimulus monkey when confined 
with three snakes. Again, it is not known whether the criterion for exhibit- 
ing fear was too strict. It may be that a rhesus monkey must participate 
actively in a situation before it can experience the fear or excitement that 
must be felt by monkeys actively engaged. 

That the monkeys’ viewing behavior is dependent on the “psychological” 
barrier between them and the fear-provoking object was suggested by the 
Group II experiments as well as by some Group I tests. Monkeys made no 
obvious attempt to avoid contact with the snake, provided they were separated 
from the snake by 12 inches or more and that some kind of barrier existed 
between the monkeys and the snakes. The Ss, for example, looked at a distant 
box containing snakes as frequently as they looked at the box when empty. 
Also, they pulled a chain to illuminate the test box about as frequently when 
a snake was in the adjoining plastic box as they did when the plastic box was 
empty. If, however, the physical barrier was removed or the monkey was re- 
quired to approach the snake closely to obtain something else (a view of 
another monkey), then monkeys actively avoided the snake. Most interesting 
was the situation in which the monkey and the snake were confined in the 
same totally dark box. In this situation, the monkey must know where the 
snake is before he can avoid it; hence, the avoidance response requires that 
the box be illuminated. The data from Conditions B and D indicate that 
the monkeys’ behavior was directed toward keeping the box illuminated. This 
appears to be an adaptive response; yet two Ss never did respond in Condi- 
tion B at a rate approaching that recorded for them on the control tests. It is 
suggested that the strength of fear was greater in these monkeys than in the 
others and that this enhanced fear precluded an adaptive response to the 
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situation. This inference, although reasonable, is without direct experimental 
support. Nonetheless, the sharp decrease in responsiveness when monkeys 
heard the alarm cries lends credence to the notion that strong fear was re- 
sponsible for instances of decreased response rates. Hebb (4) has discussed 
such a notion in connection with the concept of level of arousal. He cited 
many examples—in animals as well as in man—in which fear can act as an 
energizer; however, with strong fear, the organism becomes immobilized. 


The data from some of the Group II experiments are consistent with this 
kind of interpretation. 


D. SUMMARY 


In Group I experiments, monkeys were housed in an enclosed box, but 
they could look outside by approaching closely one of two windows. It was 
assumed that a view of a fear-provoking stimulus would suppress further 
viewing behavior; however, a view of an anesthetized monkey, a headless 
monkey, live snakes, or another monkey confined with the snakes failed to do 
this. 

The Ss in Group II experiments were 
which could be temporarily illuminated b 
sessions, a snake was also in the box with the test animal. The Ss pulled the 
chain more frequently to illuminate the box when the snake was present 
(p < .05). Some Ss, however, showed a marked decre 
when confined with the snake. All Ss showed a decline in response rate when 
recorded alarm-cries of other monkeys were played to them through a loud- 


speaker. These data are interpreted in terms of fear acting both as an ener- 
gizer and as a suppressor of behavior. 


housed in a completely dark box 
y pulling a chain. On some test 


азе in response rate 
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VERIFICATION OF OBJECTIVE TEST PERSONALITY 
FACTOR PATTERNS IN MIDDLE CHILDHOOD*1 


University of Illinois and University of Alberta 


Raymonp B. CarrELL AND Epcar HOWARTH 


A. INTRODUCTION 


The twenty or more principal personality dimensions from objective, be- 
havioral measures in adults may now be considered reasonably established. 
From the recent definitive studies and cross comparisons, often covering 
twelve or more researches, made by Damarin and Warburton (14) and by 
Hundleby, Pawlik, and Cattell (17), there can be little doubt regarding 
their number and their patterns though more complete interpretations and, 
especially, batteries of high validity for their practical measurement remain 


to be achieved. 

At this point, therefore, the maximum theoretical interest turns to the 
continuation of such structural inquiries into childhood. From the abilities 
analogy one might perhaps expect roughly the same number of factors, though 
with loadings modified on particular tests and different correlations among 
primaries, expressing changing variance at the second-order level. On another 
flank—the extension of personality factor research into childhood in terms 
of the questionnaire media—we already have evidence of consistent structure 
over the 6-to-18-year-old range (7, 13). 

So far, three researches with a truly comprehensive range of objective, 
behavioral tests, also carrying the important factor markers from the adult 
level, have been made on children—those of Cattell and Gruen (8) at the 
12-year-old level, of Cattell and Coan (6) at the 8-to-9-year level, and of 
Cattell and Peterson (10) at the 4-to-5-year level. These gave definite evi- 
dence of continuity with the adult patterns and encouraged us to undertake 
the present study to consolidate factor conceptions at the 8-to-10-year level. 
Besides this theoretical objective, our study had the purpose of bringing the 
child O-A battery (4), increasingly used in child personality measurement, to 
a level of reliability and validity at which it could be usefully employed in 


exact nature-nurture research now being planned. 


* Received in the Editorial Office on August 30, 1962. Copyright, 1964, by The 


Journal Press. 
a Supported by NIMH Grant No. 46/32/66/371. 
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В. Description ОЕ THE PERSONALITY Tests 


The participants in all the interlocking researches in this area have had the 
aim in test design of (a) comprehensiveness; (5) exact continuation of what 
prove to be factor markers, from study to study; (c) construction of new 
test devices in a hypothetico-deductive sequence in relation to emerging hy- 
potheses about the factors, and (4) appropriate modification of markers to 
give maximum similarity of psychological meaning across age difference. 
"Thurstone, indeed, put his finger on the right issue when he maintained (20) 
that success in this field would depend on psychological ingenuity in test con- 
struction. The Compendium (12) of over 500 objective personality tests tried 
out over the past 25 years of factor-analytic structural research, may give 
some idea of how comprehensive a sampling of total personality behavior has 
been achieved. 

It was the impression of the present junior 
research that, in the childhood range, the 
olds) had strong emphasis on nonverba 
Peterson study, despite the younger grou 
behavior. Also, it appeared that in some cases, marker tests had become modi- 
fied across the three studies in ways which created a difficult choice for the 
present study, which was aimed to hit the middle of their age range. In the 
effort to devise tests meeting all requirements, we ran into the usual tempta- 
tion to resort to individual apparatus testing, though both time requirements 
and later usefulness dictated group administration conditions. 

Expecting 20 factors and inserting two markers for each, we already had 
40 tests, and hypothesis testing, as well as exploration of suspected new 


The reader unaware of this familiar 
rsonality sphere may need to recognize 


w reliability are the deliberate strategy 
we have adopted, and that later intensive studies, like those of Hundleby 


and Pawlik in the adult field, are intended to raise the reliabilities and item 
validities of the tests found formally good. 


'The reliabilities of the tests u: 
(Master Index) or T (Objective 


author in planning for this 
Cattell and Coan study (8-to-9-year- 
l material whereas the Cattell and 
p (4-to-5-year-olds) had more verbal 


sed, their descriptive title, and the M.I. 
Test) numbers under which their detailed 


nale, and Scoring may be looked up in the 
es are shown in Table 1. 


m group tests (excepting 110, 111) and 
ce-quarters group tests. Those individual 
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TABLE 1 
| MASTER Lisr 
Matrix Master 
| No. Index No. Variable Title Reliability 
1 MI 206 Perceptual analysis. Gottschaldt. UI 19 Marker 
(total correct). Odds/evens. 68 
2 MI 168 High speed of social judgment. UI 21 Marker (no. 
completed). No rel. = 
3 MI 133 High criticalness of judgment. UI 24 Marker 
(severe choices). Odds/evens. -66 
+ MI 39 Tendency to sort by color rather than by form. 
UI 23 Marker (no. color choices), Odds/evens. 89 
5 T405 Preference for movement in pictures (total movement 
choices). Odds/evens. 04 
6 T431 Preference for natural scenes (total natural 
choices). Odds/evens. .06 
7 MI 429 Low preference for aggressive pictures. UI 17 
Marker (aggressive choices). Odds/evens. 73 
8 MI 364 Predominance of internal over external control. 
UI 31 Marker (int. contr.). Odds/evens. .22 
9 МІ 211  Annoyability. UI 24 Marker (3-point scale). 
Odds/evens. 45 
10 MI 359 Мапу extreme annoyance responses. UI 24 Marker 
(extremes on very annoyed). No rel. == 
11 MI 212 High aspiration and many distant goals attainable. 
UI 16 Marker (yes responses). Odds/evens. 42 
12 MI 219 Honesty in admitting common frailties. UI 20 Marker 
(responses dir. admission). Odds/evens. 61 
13 MI 27 Willingness to play practical jokes. UI 17 Marker 
(yes responses). Odds/evens. 44 
14 MI 21 Absence of questionable reading preferences. UI 17 
Marker (orthodox choices). Odds/evens. .67 
15 MI 309 Rapid and accurate line judgment. UI 16 Marker 
(no. correct). Ist/2nd HESS —- 45 
2 Rapid evaluative judgments. UI 16 Marker (no. 
Д8 м е0). 1st/2nd part. 1 Mack .52 
9 Rapid pencil maze performance. UI 16 Marker. 
1A ME ST А С vs. B+ D. 79 
0 Errors іп pencil maze performance. UI 22 Marker. 
1s ман A+Cvs.B+D. iied | .60 
Ratio errors to distance travelled in pencil maze. 
19 а UI 22 Marker. А + C vs. В + D. XL 
20 MI 101 Excess aspiration over performance. Mazes B and 
C only B vs. C. — MSA 48 
Self-confidence in computational skill. UI 31 Marker 
4 ME 208 (will try checked). Odds/evens. .57 
9 High computational skill. UI 32 Marker (no. 
ae ины кон), Odds/evens. .53 
3 High proportion of fluency on self. UI 26 Marker 
ч м (total on 1, 3, 5 vs. 2, 4, 6). No rel. — 
24 T434a Speed on letter cancellation (no. correctly circled). 
1st vs. 2nd page. 69 
25 T434b Ratio errors/accuracy in letter cancellation " 


(errors/no. ac. Jo). Ist vs. 2nd page. 
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TABLE 1 (continued) 


Matrix Master 


No. Index No. Variable Title Reliability 

26 MI 17 High tendency to agree. UI 20 Marker (“уез” to- 

both items). Odds/evens. 19 
27 MI 67 Total number of “agree” responses recalled correctly. 

UI 28 Marker. No rel. — 
28 MI 101 Little excess of aspiration over performance. UI 27 

Marker. No rel. — 
29 MI 145 Responsiveness aspiration level to performance. 

UI 27 Marker. No rel. — 
30 T433a Performance in coding test (score 3 scores). 

2nd vs. 3rd page. 70 
31 MI 193 Ego weakness: shift to successfuls. UI 27 Marker 

(prestige shift). Odds/evens. .09 


32 MI 247 Small size of copied drawing. UI 25 Marker (size 

of circle, square). 1st/2nd page. 66 
33 MI 30 Little criticism of others relative to self. UI 26 

Marker. No rel. 


34 T433b Excess of pleasant to unpleasant comment on others. 
No rel. 


35 T433c Excess of pleasant to unpleasant comment on self. 
No rel. = 
36 MI 51 High index of carefulness, UI 19 Marker, 
Odds/evens. 73 
37 T433d No. of lines used in shading. Odds/evens, .80 
38 МІ 134 Much self-criticism relative to criticism of others. 
UI 18 Marker. D/B vs. C/A. .62 
39 MI 385 Rapid and accurate shape comparison. UI 18 Marker. 
1st/2nd half. .61 
40 МІ 266 CMS (child). Ratio initial/final performance. UI 18 
Marker. No rel. == 
41 MI 143 CMS (child). UI 18 Marker (total correct). 
Odds/evens. 76 
42 MI 98 CMS (child). UI 29 Marker (proportion correct). 
S/evens. 55. 
43 MI 15 CMS (child). UI 29 Marker (total errors). 
dds/evens. 55 
44 MI 348 — Readiness to reject loose generalizations. UI 20 
Marker. Odds/evens. .21 
45 MI 282 anand Buency of perception: unstructured 
rawings. 21 Marker. d " .80 
46 MI 105 Unstructured drawi етади p 


1 Wings: perception of threatenin 
objects. Odds/evens, i 


.30 
47 МІ 2 Motor perceptual rigidity: backward iting. UI 23 
Marker. Odds/evens, x лышы 


27 
48 MI 280 High accuracy in time estimate. UI 31 Marker. 
Odds/evens. 29 
49 MI 356 Rapid color naming, UI 23 Marker (errors). No rel. = 
50 MI 6 Rapid color naming. UI 25 Marker (total com- 
pleted). No rel, 


51 MI 2 Total correct in reverse co] i I Д 
Mukn Ne 55 * color naming. UI 23 

52 MI 426 Distractibility in picture ins ection task. UI 19 
Marker. Odds/evens, Pu 85 
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Matrix 


Master 


No. Index No. Variable Title Reliability 
53 MI 428 Attention to disturbing pictures. UI 19 Marker. 
Odds/evens. 27 
54 MI 430 Preference for disturbing pictures. UI 19 Marker. 
Odds/evens. 53 
55 MI 7 Slowness of Gestalt completion. UI 25 Marker. 
Odds/evens. 71 
56 MI 146 Accuracy in identifying incomplete drawings. UI 25 
Marker. Odds/evens. 35 
57 T404 Acceptance of authority suggestion. 43 
58 MI 339 Slow in mirror drawing. UI 28 Marker. 1st/2nd 
sheet. 35 
59 MI 357 Meandering in mirror drawing. UI 28 Marker. 
1st/2nd sheet. 37 
60 MI 175 Fast irregularly warned RT. UI 22 Marker. Odds/ 
evens. 76 
61 MI 176 Fast regularly warned RT. UI 22 Marker. Odds/ 
evens. 70 
62 MI 40 Many reactions to false RT signals. UI 22 Marker. 
Pts. A vs. B. 27 
63 MI 263 Low variance in RT. UI 22 Marker (est. by 
range). Pts. A vs. B. .29 
64 МІ 71 Many errors іп complex RT. UI 22 Marker. 
Odds/evens. 37 
65 MI 72 High ratio of complex to simple RT. UI 29 Marker. 
No rel. = 
66 MI 235 Fast Complex RT. UI 22 Marker. No rel. — 
67 T406 Effort in balloon expansion. 1st balloon/2nd 
balloon. . 80 
68 MI 421 Cautious anticipation in tower construction. 42 
69 MI 422 Height of single tower construction. 1st trial/ 
2nd trial. .21 
70 Т402а Dermographia (a) latency. Left arm/right arm (sec). .59 
71 T402b Dermographia (b) persistence. Left arm/right 
arm (min.). " 95 
72 T403 Finger temp. Reading 1/Reading 2. (Deg. F 
discrepancy over room temp.). = 
73 MI 122 Body sway. UI 27 Marker. Reading 1 range/ 
Reading 2 range Gay x : .68 
Suggestibility. 27 Marker. No rel. — 
5 E Breath-holding. Two 30-sec. periods. 63 
76 MI 270 Tempo of arm-shoulder movement. UI 30 Marker. 
1 period/2 period (15 sec.). 97 
77 T400(a) Elation depression: mood swings (total score). 
Odds/evens. .59 
78 T400(b) Elation fuae extremes (total extremes). 
No rel. — 
79 T401 Confidence in public appearance, Odds/evens. 215 
80 T407 Paired associations (aimed at UI 21, UI 32). 
Odds/evens. . A8 
81 T408(a) Identification with main character in theme. 
Odds/evens. .28 
82 T408(b) Choice of approved vs. nonapproved character. » 


Odds/evens. 
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TABLE 1 (continued) 


1: азїег T 
ы Mas no. Variable title Reliability 
Knowledge of themes (total checked). Odds/evens, 82 

Из T4099) Koceptanee of unlikely statements. Odds/evens. 40 
85 T410 Strategy span. 2 4-4 уз. 345, 57 
86 T411 Dour or cheerful Projection. Odds/evens. ES 
87 T412(a) Compliance in the face of discomfort. No rel. = 
88 T412(b) Liking of unpleasant activities (1st 14 items). 

Odds/evens. 35 
89 T412(c) Doing unpleasant activities (1st 14 items). 

Odds/evens. 50 
90 T413 Personal care and neatness. No rel. чер 
91 T415 Judgment of animate vs. inanimate objects. -04 
92 T416 Confidence in factual rather than emotional items. 

No rel — 
93 T417 (a) Preference for Successful tasks (no. of tasks § 

likes to do). No rel. — 
94 T417 (b) Ratings for task preference. Odds/evens, 81 


95 T418 (a) Fewness of friends, Totals pp. 1 and 2. No rel. 

96 T418 (b) Strength of outgoing respect. No rel, 

97 T420 Rapidity of decision, ACE vs. BDF, 51 

98 T421(a) Total of approaches to parental authority, Odds/ 
evens, 


01 
99 T421(b) Preponderance of own sex parental approach. No rel. = 
100 T423 Degree of honesty: success in guessing. Odds/evens, 82 
101 T424 Awareness of observation. Ihs/rhs. 72 
102 T426(a) Aggressive picture interpretation, Odds/evens. 47 
103 T426(b) Aggressive picture recall. No rel. p= 
104 T428 Mechanical vs, natural intervention, Odds/evens. 07 
105 T429(a) Self concept tested by visual symbols (volatility), = 
106 T429(b) self Concept tested by visual 5 ymbols (morality). == 
107 T430 Spatial integration, pr. 1/Pt. 2. 60 
108 T432(a) Rapid шаре formation decisions, (1) No. of shapes 

Correctly identified, Pt. 1/Pt. 2. 17 
109 T432(b) Rapid shape formation decisions, (2) Stage of 

shape decision, Pt. 1/Pt. 2, 45 
ng Spare variable y (Age). = 


andom variable, 


tests remaining in the desig; 
time as a U.I. 22 marker) or provided 
[e.g., dermographia as a Possible U.I. 32 


test. (McLeod, 1954) ]. Those 
tests adopted from Previous О-А b. 


atteries are given M.I. numbers, new 


characteristics, such as simplici 


а : administration. (and 
scoring layout)— contained abou 


RAYMOND B. CATTELL AND EDGAR HOWARTH 337 


С. SAMPLE 


One hundred and ninety-seven complete sets of data were obtained from 
grade-school children (half male, half female), mean age 8.8 years, within 
a 60-mile radius of Champaign-Urbana, Illinois. The group test portion of 
the battery took approximately 734 hours to administer, the individual tests 
about one-half hour per child. The largest group tested at any one time 
consisted of 37 subjects; the smallest group, of 14 subjects. 


D. ANALysIs or DATA 


1. Correlation Matrix 


A correlation matrix was obtained from raw scores using the Illiac K-8 
program giving Pearson product-moment correlations and standard deviations 
for each variable. Reliabilities and distributions for each variable were also 
computed. The correlation matrix was subjected to centroid factor analysis 
with estimated communalities and, on the basis of Tucker’s (1938) criterion, 


a 22-factor centroid was accepted for rotation. 

Rotation was carried out both by blind search for maximum simple struc- 
ture and by what is called the Procrustes program, designed by Hurley and 
Cattell for the Illiac computer. In this a matrix is written out, of the same 
number of factors as the centroid and of approximately the same communality 
per variable, in which existing hypotheses about the factors are set out as 
loading patterns. The computer is then asked to rotate the obtained centroid 
to see how close it can get to the hypothesized factor pattern matrix. This 
constitutes the most objective approach yet devised in using factor analysis 
as an hypothesis-testing method in a hypothetico-deductive sequence, provid- 
ing tests are made of the goodness of fit, along the lines suggested by Cattell 
and Baggaley (5), Kaiser (18) and Tucker (21). The patterns to represent 
the hypothesis here were the loadings of the marker variables on the expected 
personality factors averaged across all previous relevant studies. The blind 
search for simple structure was then carried on from the Procrustes solution. 
The latter was at a position that many published researches have accepted 
as simple structure, but we continued to rotate 16 times (all factors changed 
on each) until the hyperplane count had risen to 69 per cent. Using Barg- 
mann's (1) criterion, we found at this point that all but Factor 6 were 
significant beyond the .01 level, the number of hyperplane variables ranging 


from 68 (Factor 6) to 90 (Factor 9). 
Identification of factors at this unique simple structure position was made 


in terms of markers using: 
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1. Marker count—number of markers out of total possible loading .15 or 
above. 

2. Sign count—ratio sign loadings consistent with the required pole of 
the particular U.I. factor. 

3. Average absolute difference in size of marker loadings between present 
and previous delineation of the factor, 

4. Inner product [“unadjusted correlation coefficient" of Burt (2)] vec- 
tors. The "criterion" between the matched factor pattern in each match was 
the weighted average across studies used as a hypothesis statement in the 
Procrustes rotation. This was used for factors U.I. 16 through 28 and 30 
through 32. 


On this basis it proved relatively easy to identify the following factors: 


Present study 
factor number: 13 467 8 910 
Universal index 
U.I. number: 


12 13 16 17 21 22 
16 18 17 21 22 23 24 19 —30 28 27 32 29 25 


2. Replicated Factor Patterns 


A description of the replicated fa 


ctors will now be given, treating the 
factors in descending order of varianc 


€ contribution to the present study. We 


TABLE 2 
Facron 1: U.I. 16 ASSERTIVENESS 


Matrix Master 


по. index Variable title 


Loading 
19 MI 120 High ratio errors to distance travelled in pencil maze 79 
18 MI 380 High errors in pencil maze performance 68 
17* МЇ 379 Rapid pencil maze performance 52 
20 MI 101 Excess performance over aspiration —31 
36 MI 51 High index of carefulness .28 
51 MI 2 Low total correct in reverse color naming —25 
49 MI 356 Rapid color naming (errors) 21 
24% Т434а High speed оп letter cancellation -20 
8 MI 364 Low predominance of internal over external control —.20 
107 T430 Low spatial integration —.20 
38* MI 134 Much self-criticism relative to criticism of others 46 
11* MI 212 High aspiration and many distant Eoals attainable 05 
15* MI 309 Less rapid and accurate line judgment —.02 
16* MI 382 ess rapid evaluative judgments —.01 


* Marker variables, 


Thus for the identification of Factor 1 as U.I. 16, the hyperplane of which 
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is significant beyond the .001 level by Bargmann count, several markers had 
negligible loadings, but the general picture emerging, plus criterion indica- 
tions, did not disagree with the established interpretation of assertiveness 
(sometimes called harric assertiveness) as exemplified by a person who is out 
to make a very high achievement and who has a quality of resource and of 
readiness to cope with difficulties. Unlike the 4-to-5-year level, which shows 
high aspiration level, and unlike the pattern at the 6-to-7-year level, which 
Stresses accuracy as well as speed in maze performance, the present pattern 
scems to show speed at the expense of errors and an absence of any consciously 
high aspiration. It therefore points to a more dispositional interpretation 


like “eagerness.” 


TABLE 3 
Factor 3: U.I. 18 HYPOMANIC SMARTNESS 
Matrix Master А 

по. index Variable title Loading 
15 MI 309 Slow and inaccurate line judgment —4% 
35 'T433c Excess of unpleasant to pleasant comment on self —47 
39* MI 385 Rapid and accurate shape comparison 44 
13 MI 27 More willingness to play practical jokes 44 
107 T430 High spatial integration =. 34 
12 MI 219 More honesty in admitting common frailties " AL 
106 T429b Self concept tested by visual symbols: less morality —27 
23 MI 273 Low proportion of fluency on self —24 
16 MI 382 Rapid evaluative judgments 23 
41* MI 143 CMS (child). High total correct .23 
85 T410 High strategy span | 23 
33* MI 30 More criticism of others relative to self " —12$ 
47 MI 2 High motor perceptual rigidity: backward writing 21 
38* MI 134 Much self-criticism relative to criticism of others AS 
68* MI 421 Less cautious anticipation in tower construction —.09 
40* MI 266 CMS (child). High ratio initial/final performance .08 

4* MI 39 High tendency to sort by color rather than by form .07 
43* MI 15 CMS (child). Low total errors. А — 95 
69* MI 422 High height of single tower construction 04 


* Marker variables. 


As theoretical descriptions have been provided for the consensus of child 
O-A studies before the present one (9), main agreements and divergencies 
only will be indicated for each factor. This factor—U.I. 18—was not 
found clearly by Cattell and Peterson (10) in 4-to-5-year-olds, but was suf- 
ficiently clear in Cattell and Coan (6), representing a general picture of 
‘hypomanic insecurity coupled with shrewdness and “cutting corners” in 
“looking after oneself” in a world of competition. Again it loads self-criti- 
cism, realism with low morality score, and rash expediency and haste in solv- 


ing problems. 
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TABLE + 
Factor 4: U.I. 17 Timipiry 


Matrix Master 


no. index Variable title Loading 
53 MI 428 Less attention to disturbing pictures —:64 
54 MI 430 Less preference for disturbing pictures —.5+ 
52 MI 426 High distractibility in picture inspection task 46 
3 MI 133 Less criticalness of judgment —.3+ 
14* MI 21 Few questionable reading preferences 27 
78 T400b High elation depression: extremes 26 
17 MI 379 Less rapid pencil maze performance —.25 
92 T46 Less confidence in factual rather than emotional items —.2+ 
48 MI 280 Low accuracy in time estimate —.23 
40 MI 266 CMS (child). High ratio initial/final performance 22 
109 T432b Low stage of shape decision —.22 
7* MI 429 Less preference for aggressive pictures —43 
13* MI 27 High willingness to play practical jokes -07 
55% MI 7 High slowness of Gestalt completion .03 


46* MI 105 Unstructured drawings: high perception of threatening | 
objects 01 


* Marker variables. 


The general picture which emerges in the case of U.l. 17 
agreement with the pattern of timidity or g 
in both adults and children. 


is in good 
eneral inhibition previously found 


TABLE 5 
Factor 6: U.I. 21 EXUBERANCE 


Matrix Master 
no. index Variable title 


Loading 

52 MI 426 Less distractibility in picture inspection task —45 
53 MI 428 High attention to disturbing pictures .39 
61 MI 176 Fast regularly warned RT 34 
38 MI 13+ Much self-criticism relative to criticism of others 33 
90 T413 High personal care and neatness 28 | 
63 MI 263 Low variance in RT 27 
65 MI 72 High ratio of complex to simple RT 27 
12 MI 219 High honesty in admitting common frailties 26 
45% МІ 282 High threat and fluency of perception; unstructured 

drawings 24 
55% МІ7 Slow speed of Gestalt completion — 24 
64 MI 71 Fewer errors in complex RT —24 
46 MI 105 Unstructured drawings: high perception of threatening 

drawings .23 
43 ME Ms Hes (child). Fewer total errors —23 
56 ? + igh accuracy in identifying. incomplete rawings 21 
42 MI 93 CMS (child). Low proportion а PN 21 
101 'T424 pow awareness of observation —21 
81 T408a -ess identification with mai racter i eme —.20 
2 MI 168 High speed of social a oe 15 | 


* Marker variables. 
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Rather than exuberance per se (as in high fluency and high imaginative 
perception of hidden objects) the present factor carries an impression of a 
subject who is able to concentrate on the task in hand. In agreement with 
high perception of threatening objects, in previous studies, the child pays 
attention to disturbing pictures and, in a separate test, responds to unstruc- 
tured drawings in terms of threatening objects. 


TABLE 6 
Facror 7: U.I. 22 CORTICALERTIA 
Matrix Master 
no. index Variable title Loading 
61* MI 176 Fast regularly warned RT 73 
60* MI 175 Fast irregularly warned RT 64 
65* MI 72 High ratio of complex to simple RT 49 
102* T426a High aggressive picture interpretation 40 
63* MI 263 Low variance in RT .38 
11 MI 212 Low aspiration and few distant goals considered 
attainable —31 
5 T405 Less preference for movement in pictures —.22 
66* MI 235 Fast complex RT 49 
62* MI 40 Many reactions to false RT signals —40 
19* MI 120 High ratio errors to distance travellel in pencil maze .08 
64* MI 71 Many errors in complex RT —.06 
18* MI 380 High errors in pencil maze performance .00 


* Marker variables. 


In Factor 7 five markers are salients and the general meaning is retained 
of "nervous alert reactivity" or “arousal,” to use the currently fashionable 
concept. However, no new tests appear on this factor. It continues to be 
mainly marked by reaction-time measures and, fairly obviously, a good deal 
of thought will need to be given to transform this factor into group test 
forms. 

Factor 8: As in both previous child studies, this “neurotic” factor (11, 15) 
is clearly separable from U.I. 24 Anxiety. It is interesting to note that in the 
Present instance: (a) age is negatively related to U.I. 23, and (b) three new 
variables load appreciably on the factor (T412a and b and c, T423), but 
these do not alter the meaning of the factor which has an interim identifica- 
tion as neurasthenia or inadequate personality, and which interpretation 
would seem to be confirmed by the new variables found to load here. 


Although relatively few variables appear on this factor in the present study, 
three markers are present—two of them high in loading. Of the new tests 


loading here, T412c and [433d add to the meaning of the factor. It is of 


interest to note that number of lines used in shading (loaded negatively on 
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TABLE 7 
Factor $: U.I. 23 Ercic REGRESSION 


Matrix Master 


no. index Variable title Loading 
89 T412c Less readiness for doing unpleasant activities m 
110 Spare variable X (Age) ва = 9 
47* MI 2 Low motor perceptual rigidity: backward writing ШЫ 
32 MI 247 High small size of copied drawing 2, 
100 T423 Low degree of honesty: success in guessing BU 
1 MI 206 Good perceptual analysis 726 
13 MI 27 High willingness to play practical jokes 26 
88 T412b Less liking of unpleasant activities 254. 
87 T412a Low compliance in the face of discomfort m 
90 T413 High personal care and neatness 22 
84 T409 Less acceptance of unlikely statements UM 
38 MI 134 Much self-criticism relative to criticism of others 20 
22 MI 199 High computational skill “18 
12* MI 219 High honesty in admitting common frailties ‘08 
4* MI 39 High tendency to sort by color rather than by form 08 
74* MI 42 Low suggestibility L 05 
19* MI 120 Low ratio errors to distance travelled in pencil maze am: 


* Marker variables. 


TABLE 8 
Factor 9: U.I. 24 ANXIETY 


Matrix Master 


no. index Variable title а 
9* МІ211 High annoyability ^ 
10* MI 359 Many extreme annoyance responses —A 

110 Spare variable X (Age) —.31 
89 'T412c Less readiness for doing unpleasant activities 22 
88 T412b Less liking of unpleasant activities —.20 
pA 105 Fewer lines used in shading 12 

133 High criticalness of j E 
jos MIO g ess of judgment —.02 


Slow tempo of arm-shoulder movement 
* Marker variables. 


U.I. 24) loads on only one other factor, identified as U.I. 32 in the present 
study, but loads positively thereon. Hence this test might be a useful pe 
in a battery differentiating between the important factors of anxiety an 
introversion-extraversion. А 

This factor does not rival the excellent match for U.I. 19 in previous ш 
studies, but the meaning is clear, Although variable 55, the highest loading, 
was not a U.I. 19 marker, its meaning agrees with variable 36 in Coans 
study, good analysis performance оп Gottschaldt figures, a U.I. 19 marker 
in the latter case. 

When this factor is reversed, one sees a picture of an egocentric type of 
person who performs well in several tasks, has few friends, is personally 
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TABLE 9 
Factor 10: U.I. 19 PROMETHEAN WILL 
Matrix Master 
no. index Variable title Loading 
55 MI 7 Faster speed of Gestalt completion —.63 
56 MI 146 High accuracy in identifying incomplete drawings „53 
24 T434a High speed of letter cancellation .30 
35 'T433c High excess of pleasant to unpleasant comment on self .30 
1* MI 206 High perceptual analysis (Gottschaldt test) .29 
15 MI 309 Less rapid and accurate line judgment —.29 
85 T410 Low strategy span —.26 
77 T400a High elation depression: mood swings .23 
91 T415 High judgment of animate vs. inanimate objects 21 
x 14 MI 21 High absence of questionable reading preferences .20 
47* MI 2 Low motor perceptual rigidity: backward writing —.18 
36* MI 51 Low index of carefulness —.12 
53* MI 428 High attention to disturbing pictures .06 
52* MI 426 Low distractibility in picture inspection task —.02 
54* MI 430 Low preference for disturbing pictures —.02 
* Marker variables. 
, 
' 
TABLE 10 
Factor 12 (—): U.I. 30 INDEPENDENCE (STOLIDITY) 
Matrix — Master 
no. index Variable title Loading 
93 T417a Low preference for successful tasks —.63 
9+ T417b Low ratings for task preference —.61 
95 T418a More friends recalled on fluency test —.51 
qi MI 143 CMS (child). Low total correct. —49 
30 'T433a Low performance in coding test —42 
24 T434a Slow speed on letter cancellation —.40 
90 T413 Less personal care and neatness —.38 
+5 MI 282 Low threat and fluency of perception: 
unstructured drawings —.35 
27 MI 67 Low total of "agree" responses recalled correctly —31 
3 MI 133 High criticalness of judgment 30 
97 T420 Slower speed of decision -a7 
108 'T432a Slower speed of shape formation decisions —27 
7+ MI 42 High suggestibility .26 
107 T430 Low spatial integration — 25 
17 MI 379 Slower speed of pencil maze performance —.2+ 
106 T429b Low self concept tested by visual symbols —.20 
Ay MI 2 High motor perceptual rigidity: backward writing .07 
42* MI 98 CMS (child). High proportion correct 0+ 
76* MI 270 Tempo of arm-shoulder movement .03 


* Marker variables. 


fastidious, and is insuggestible. Taken overall, the loadings on Factor 12 are 
regarded as a good match for U.I. 30 despite the negligible loading of tempo 
of arm-shoulder movement (modified slightly from previous forms with a 


stopping point at each 


end of a straight travel movement rather than a 
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continuous circling rhythm) and, if accepted, will represent the first occasion 
in which this factor has appeared with some clarity in children. 

This factor has all included markers present, in correct sign and strong 
loading. However, it lacks broadening by new tests and represents a verifica- 


TABLE 11 
Factor 13: U.I. 28 RicD SUPEREGO 
Matrix Master : 

no. index Variable title Loading 
58* MI 339 Slow in mirror drawing .68 
59* MI S357 High meandering in mirror drawing 67 
17 MI 379 Slower speed of pencil maze performance —.35 
66 MI 235 Fast complex RT 34 
60 MI 175 Fast irregularly warned RT 28 
15 MI 309 Rapid and accurate line judgment -20 
110 Spare variable X (Age) —.20 
27* MI 67 High total number of "agree" responses recalled 

correctly 43 
19* MI 120 Low ratio errors to distance travelled in pencil maze —.09 


* Marker variables. 


tion rather than an addition. Both at the 8-to-10-year level and at the 6-to-9- 


year level, it has appeared with greater clarity than at the 4-to-5 
This does not conflict with the earlier hy 
strict parent, with subsequent ambivalence 


-year level. 
pothesis (3) of early fixation on a 
and conflict over authority figures. 


TABLE 12 
Factor 16: U.I. 27 APATHETIC "TEMPERAMENT 

Matrix — Master Р 
по. index Variable title Loading 
76 MI 270 Slow tempo of arm-shoulder movement —54 
28* MI 101 More excess of aspiration over performance —41 
67 T406 Less effort in balloon expansion —39 
26 MI 17 High tendency to agree 33 
83 T408c Less knowledge of themes —.31 
21 MI 203 Low self-confidence in computational skill —.29 
68 MI 421 Less cautious anticipation in tower construction —.27 
92 T416 High confidence in factual rather than emotional items .25 
40 MI 266 CMS (child). Low ratio initial/final performance ^ 
72 T403 Higher finger temperature 22 
70 T402a Dermographia (a) high latency 21 
98 T421a Fewer total approaches to parental authority —.21 
79 T401 High confidence in public appearance 20 
31* МЇ 193 Еро weakness: high shift to successfuls 16 
29* MI 145 High responsiveness aspiration level to performance 11 
74* MI 42 Low suggestibility —.07 
73* MI 122 Low body sway —.06 


* Marker variables. 
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It is interesting to note that several new tests load on this factor, including 
(lack of) effort given to balloon expansion, (lack of) self-confidence in com- 
putational skill—a new test design, (absence of) confidence in emotional 
items, (high) finger temperature, (long) latency of dermagrophia. The 
picture is thus one of a child who is relaxed, but whether he is relaxed because 
he is apathetic, or the reverse, is not possible to state at this juncture. 


TABLE 13 
Factor 17: U.I. 21 Exvia-Invia 
Matrix Master 

no. index Variable title Loading 7 
68 MI 421 Less cautious anticipation in tower construction —.57 
69* MI 422 Low height of single tower construction —.51 
40 MI 266 CMS (child). High ratio initial/final performance 42 
37 тазза Number of lines used in shading 28 
38 MI 134 Little self-criticism relative to criticism of others —27 
Г MI 429 High preference for aggressive pictures 27 
6 T431 Low preference for natural scenes —.26 
48 MI 280 Less accuracy in time estimate —.25 
98 'T421a Fewer approaches to parental authority —.24 
8 MI 364 Low predominance of internal over external control —.23 
71 T402b Dermographia (b) low persistence —.20 
12* MI 219 Little honesty in admitting common frailties —.04 


* Marker variables. 


This primary-objective test factor is taken to correspond to a second-order 
O-data factor of extraversion-introversion. Because the latter has now become 
so popular a newspaper term as to be scientifically valueless, the label Exvia- 
Invia has been introduced when referring to the exact factor. A number of 
variables deriving from tower construction (using blocks) loaded highly on 
U.I. 32 in Cattell and Coan (6) and have appeared again in this childhood 
factor tentatively identified as U.I. 32. The exviant individual is evidently 
impulsive, rushes into things, does not plan ahead, manifests low accuracy 
in time estimation, prefers artificial (man-made) objects to natural surround- 
ings, and shows a predominance of external over internal control. Further 
he deteriorates (or fails to improve) as he goes along in CMS (the Cursive 
Miniature Situation test, not unlike the simpler tracking-vigilance test), and 
makes errors in rapid color naming. All these variables fit the general theory 
of exvia-invia (11) well enough for us to be fairly sure of the identification 


of U.I. 32 in the 8-to-10-year range. | | : 
Factor 21: Alternatively interpreted in some studies as a deliberate, willed 


responsiveness, this factor— 'activity-vs.-fatigue"—appeared at the 4-to-5-year 
level but not at the 6-to-8-year level. If the present tentative identification is cor- 
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TABLE 14 
Factor 21: U.I. 29 IMMEDIATE RESPONSIVENESS 


Matrix Master 


no. index Variable title Loading 
30 T433a High performance in coding test 351 
24 T434a High speed on letter cancellation 41 
36 MI 51 Low index on carefulness —.30 
78 T400b Elation depression: fewer extremes —.30 
41 MI 143 CMS (child). High total correct .29 
19 МІ 120 Low ratio errors to distance travelled in pencil maze —.27 
44 MI 348 Low readiness to reject loose generalizations —.26 
77 T400a Elation depression: few mood swings —.24 
28 MI 101 Much excess of aspiration over performance .23 
11 MI 212 Low aspiration and few distant goals considered 

attainable —.22 
46 MI 105  Unstructured drawings: less perception of threatening 

objects —.22 
74 MI 42 Low suggestibility —.22 
16 MI 382 High rapid evaluative judgments .20 
99 T421b High preponderance of own sex Parental approach .20 


* Marker variables. 


rect, the pattern is real enough in children, bei 


on several speed tests combined with carelessness (variable 36). Nevertheless, 
the identification has to be tentative for the reason that on sign count this 
factor (Factor 21) was first thought to be U.I. 25. 

Factor 22: Conceptu 


ng characterized by high loadings 


ally this factor is to be distinguished from wary realism 


TABLE 15 
Factor 22: U.I. 25 REALISM-Vs.-IMAGIN 


ATIVE "TENSION 
Matrix — Master 


no. index Variable title Loading 
2 MI 168 Slow speed of social jud ent —.53 
16 MI 382 Slower speed of evaluative judgments —46 
72 T403 High finger temp. 35 
86 T411 High dour or cheerful projection 35 
90 T413 Less Personal care and neatness —.31 
8 MI 364 High Predominance of internal over external control 30 
45 MI 282 Lower threat and fluency of Perception: unstructured 
drawings —.30 
85 T410 Low Strategy span —.24 
6 T431 High preference for natural scenes 21 
48 MI 280 High accuracy in time estimate 21 
22* MI 199 Low computational skill — 20 
74 MI 42 Low suggestibility —.20 
32* MI 247 Large size of Copied drawing 14 
65* MI 72 High ratio of complex to simple RT 08 
55% MI 7 Faster speed of Gestalt completion = 
63% МІ 263 High variance in RT 00 
* Marker variables. 
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U.I. 31, which is not identified in the present study, and, in view of some similar- 
ity of loading pattern, from U.I. 29 above. The positive pole on this factor shows 
realistic, disciplined mental performance whereas the negative pole shows quick 
imaginative action. The factor has been called Accurate Realism vs. Psychotic 
Tendency since the negative aspect of this pattern has been claimed by Eysenck 
(16) to distinguish psychotics from normals but not neurotics from normals. 
However, more recent research (11) fails to find that the factor significantly 
differentiates normals from a stratified sample of psychotics and raises the 
question whether Eysenck's psychotic group may not have been predominantly 
depressives, or some one syndrome group. In the 25 (—)—i.e., Imaginative 
Tension—direction, this factor in children shows external control, high speed 
of social judgment, personal neatness, cheerful projection (cf., surgency which 
joins cyclothymia in the second-order Q-data Exvia pattern), and, expansive- 
ness in copying drawings. 

The remaining factors cannot be identified with reasonable certainty, 11 
and 14 being “candidates” for the missing U.I. 20, but candidates with 
insufficient qualifications. However, in summary, considering the changes 
inevitable in adapting tests across age, and the pressure of the long testing 
Program on subjects working in some cases on the edge of their reading 
ability (particularly in variables such as 2, 3, 9, 10, 11, 13, 14, 26, 275. ЗД; 
81, 82, 83, 84, 92, 93, 94, 98, 99), some gratification seems justified in that, 
of the factors U.I. 16 through U.I. 30, plus U.I. 32, all except U.I. 20 and 
26 have been identified with reasonable certainty. In all, some 14 factors have 
appeared at the given age level in a form parallel and recognizable as factors 
which have made their initial appearance in a series of replicative adult studies 
and in two child studies, plus the early study by Cattell and Gruen (8). The 
remaining factors which cannot be identified in this study—U.I. 31, 33, 34, 
35, 36—are factors of small variance and poor definition in previous work 
(3), as their high U.I. numbers (far down the variance series) show. 


E. SUMMARY 
In a replicative research designed to check objective personality factors in 
both new test designs and marker tests were included 
in a battery (111 variables) administered to 197 subjects, mean age 8.8 
years. By centroid factor-analytic procedures, 22 factors were initially 
extracted and rotated to maximum (statistically significant by test) simple 
Structure (oblique) after 16 overall rotations. Fourteen factors were readily 
matched with those appearing in previous definitive child and adult studies, 


the 8-to-10-year range, 
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and it turned out that these were the majority of the factors of previously 
highest variance and clearest psychological interpretation (U.I. 16 through 30, 
plus U.I. 32). This is taken as verification of the existence of replicable 
personality factors despite changes in test design and differing age of subjects. 
New tests in several cases contributed to clarification of hypotheses about these 
factors. 
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VARYING STIMULATION AND IMPRINTING IN DOGS* ! 


Department of Psychology, Xavier University 


Јонх N. Marr? 


A. INTRODUCTION 


In recent years considerable attention has been given to the problem of 
how the young organism comes to know its own species. Investigative tech- 
niques have changed from observations of the mother-infant relationship to 
studies of the specific variables which are involved in the development of 
the relationship. Most of the work on this problem, however, has been limited 
to studies of imprinting in precocial birds. Imprinting in guinea pigs, sheep, 
deer, and buffalo has been reported, but most of these reports are of an 


observational nature (5, 14). 

Moltz (9) has postulated anxiety reduction as the reinforcement for the 
behavior observed in imprinting studies, because the responses have been 
shown to strengthen when the object is accompanied by aversive stimulation 
(shock). The low anxiety created by the unfamiliar results in anxiety re- 
actions which become conditioned to an attention-evoking object. Specifically, 
Moltz says, 

When anxiety is aroused, any response instrumental in bringing the 
animal in contact with the familiar object will be closely followed in 
time by anxiety reduction due to the previously acquired capacity of the 
object to elicit responses incompatible with anxiety. Vigorous pursuit of 
the object should then occur until either the stimulus situation ceases to 
arouse anxiety or, the reward value of the object is extinguished (9, p. 


304). 
It is not necessary to posit anxiety reduction, however, if varying stimula- 
o be the reinforcement for the imprinting responses. In 
the imprinted object characteristically moved past 
That is, varying exteroceptive and 


tion is considered t 
the studies on imprinting, t 
the young birds and they followed it. 


ed in the Editorial Office on September 10, 1962. Copyright, 1964, by The 

ssible only by the friendly cooperation of Mr. and Mrs. 

T. W. Bradbury ps moge Hari Bridge of Harbridge Kennel, Mr. and Mrs, Frank 

Mainville of Val-Valle Kennel, and Mr. and Mrs. D. Ruth of Pme Tree Kennel who 

permitted the use of their puppies, their homes, and fine b^ бый ЭДЕ 

2 This paper is based on а Ph.D. dissertation at ig igin Ste оше y. The 
author is indebted to Stanley Ratner for his guidance of the dr i 
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proprioceptive stimulation can be considered to have been present. Specifically, 
the moving object supplies visual stimulation and the movements of the young 
bird resulted in kinesthetic stimulation. In those studies in which shock and 
flickering lights were shown to enhance imprinting, varying stimulation could 
also be postulated. 


In this paper, exteroceptive stimulation will be considered to be physical 
energy which is converted into receptor energy by the senses of vision, hearing, 
taste, smell, touch, pain, and temperature. Proprioceptive stimulation will 
refer to that mediated by the vestibular and kinesthetic senses. The distinc- 
tion between various kinds of stimulation is still a serious theoretical problem, 


but the theoretical distinctions are not important for the purposes of the pres- 
ent investigation. Conventional names are being used, 


Hebb (4) has pointed out th 
mals and “brainwashing” 
teroceptive stimulation is 


tion is characteristically 
mother rat, dog, 


, because the young are rolled over, 
pushed, and even held with a paw during the 


mother is also very rough with the young as can be 
and exercising activities (15). i i i 


the mother-child relationship of humans. The m 


seen in grooming, playing, 
n is also characteristic of 
other rocks, pats, grooms, 


as a result of the mother supply- 
ive stimulation to the infant animal, 


mother coming to elicit approach 
approach responses are later gener- 
timulus characteristics—the species. 


ecies. That is, a visual pattern which 
conjunction with varying exterocep- 
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tive or proprioceptive stimulation will come to elicit approach responses from 
the animals. 

Dogs were used in this study because of the wealth of information that is 
available on the maturation of their sensory modalities. Puppies respond to 
tactile, thermal, gustatory, and olfactory stimuli at birth, but do not respond 
to visual and auditory stimuli until approximately 18 days of age (6, 12). 
Puppies were trained and tested at the third and fourth week of age because 
Scott (10) has suggested that there is a critical stage in the development of 
puppies at this age, when they begin to respond to their surroundings as vision 
and hearing mature. 

Emotional-disturbance estimates were made during training and testing in 
order to examine the effect of varying stimulation on the 3-week-old puppy 
and to obtain another measure of the puppy’s attachment to the visual pat- 
tern during tests. It was hypothesized that the Ss which received varying 
stimulation would be less emotionally disturbed in the tests with a stimula- 
tion circle than in tests alone, while there would be no difference in emotional 
disturbance for those Ss which were not given varying stimulation during 
training. 

C. METHOD 
1. Subjects 


The Ss used in the experiment were from nine litters of purebred dogs. 
The total group of Ss consisted of eight miniature poodles, 10 English 
cockers, seven German shepherds, and five Shetland sheepdogs. The assign- 
ment of Ss to the five groups was random with two restrictions: every 
breed was represented in every group, and each group contained the same 
number of Ss. 

All puppies were reared by their natural mothers, with the exception 
that two of the English cockers were fed and cared for by one of the 
poodle mothers. All Ss had been handled by their owners or by the kennel 
managers prior to training. The handling varied from almost daily petting 
to weekly examinations. 

2. Apparatus 

The training box was 25 inches long, 13 inches wide, and 17 inches tall. 
It was constructed from brown pegboard and had no bottom or top. The 
wooden stimulation circle was 5-1/2 inches in diameter and painted flat white. 
On training days, the box was placed on a cement floor, and the circle was 
fastened inside and at one end of the box. The circle was located with its 
center 7 inches above the floor and equidistant from the sides. 
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The box, used for the open-field tests, was constructed of quarter-inch 
plywood, and each side was 6 feet long and 4 feet high. Inside the box, and 
attached to one side, was one end of the pegboard box which had been used 
during training. This is shown in Figure 1. During the tests with the circle, 
the white circle was fastened to the end of the pegboard box, 8 inches from 
the floor. A 2-by-2-foot plywood platform lay on the floor, immediately in 
front of the pegboard. Attached to the sides of the platform were five micro- 
switches which were wired to an electric clock. The switches were activated 
by 8's placing two or more paws on any exposed portion of the platform, so 
that the clock was recording when $ was on the platform. The clock, which 


was calibrated in tenths of a second, could record up to 600 seconds. It was 
located outside of the box. 


3. Procedure 


Each 8 was given three training trials a day, beginning when the § was 
21 days of age and continuing through the 27th day of age. For each trial, 
S was removed from its whelping box and placed in the training box for 
three minutes. During this trial, $ was held in the box, facing one end, with 
E's hand under its stomach and chest, so that S’s rear paws touched the floor. 
Ss in Groups I-IV faced the white circle. The circle was removed from the 


box when Ss in Group V (no stimulation, no circle) were in the box. The 
groups were differentiated in the following w: 


a. Group I. Ss were stroked one to three 
the head, the neck, and on the back with a mo 
manner described by Bovard as Type I han 
of a cephal-caudal movement of the hand fo 
ment of the hand (rubbing w/circle). 

b. Group II. A light from a 


ays, 

times per second on the back of 
derate pressure of E's hand in a 
dling (1). One stroke consisted 
llowed by a caudal-cephal move- 


Á flashlight was flashed on the circle one to 
three times per second. One flash of the light consisted of turning the light 


on by depressing a button on the flashlight and turning it off by releasing 
the button (flashing light w/circle). 


c. Group III. Ss were rocked 
with their rear paws touching t 
forward approximately one inch 

d. Group IV. Ss were held i 
Groups I-III, but the stimulation 


back and forth one to three times per second 
he floor. As $ was rocked, its head moved 
and then back one inch (rocking w/circle). 
n the box in the same manner as the Ss in 
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S received two trials in the morning and one in the late afternoon. The 
morning trials were separated by at least 30 minutes. 

The sound emitted by each $ was rated during each minute of a training 
trial. The ratings were made as follows, 0—no sound, 1—whining, 2—yelp- 
ing, and 3—continuous yelping and howling. The ratings for the three minutes 
were summed, which permitted a maximum rating of 9 for each training trial. 
An average rating of the 21 training trials was obtained for each animal. 
The E had made similar ratings in a previous study (8). 

All animals were tested on Days 28 and 29. On each test day, each $ was 
placed in the open-field box for 3-1/2 minutes, once with the circle present 
and once with it not present. In all tests the Ss were placed 6 inches in front 
of the platform facing the pegboard. Half of the animals in each group were 
first tested with the circle present and then retested alone. The other half 
of each group received the opposite order. On Day 29 the orders were reversed. 
On each day, the interval between tests for each S was approximately 30 
minutes. Р 

Three criterion measures were obtained from each test. The length of time 
each § was on the platform was automatically recorded by the clock con- 
nected to the microswitches attached to the platform. The time on platform 
when the circle was present was assumed to be an estimate of the attachment 
of the puppies to the circle when compared to the time on platform when the 
circle was not present. 


Two measures of emotional distur 4 
The E recorded with a stopwatch the length of time during which the $ 


made sound (whining, yelping, or howling). Ratings of the type of sound 
were also made in the same manner as that described for training trials. It 
was assumed that the longer the animal vocalized, and the higher the rating, 


the more emotionally disturbed the animal was. 


bance were also obtained for each test. 


D. RESULTS 

rom the various breeds differed among the training 
groups. In order to investigate differences in emotionality among the groups, 
опе animal from each breed was randomly drawn from each group to obtain 
equal breed representation across groups. In those groups where only one of 
a breed was present, that S was used as the breed representative. This pro- 
cedure resulted in four animals in each of the five groups for training com- 
parisons. All six animals within each group were used in test comparisons. 

Table 1 shows the means and the standard deviations of the ratings of the 
sounds made during training trials. The ratings from the 21 training trials 


The number of animals f 
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were averaged for each $, and a mean of these mean ratings was obtained for 
each group. These sound ratings varied considerably among groups. In the 
visually stimulated group (Group II) and in the nonstimulated groups 
(Groups IV and V), there was considerable whining, yelping, and howling 
while the animals were held in the box. The Ss in Groups I and III (rubbing 
and rocking, respectively) made very little noise during training trials. 


TABLE 1 
RATING oF Type or SOUND DURING TRAINING 
(М = 4 per group) 


Type of training 


Stimulation w/circle No stimulation 


Parameter Rubbing Rocking Flashing light W/circle No circle 
Mean 11 -68 2.44 2.71 1.74 
SD 44 1.36 1.61 1.22 1.31 


The groups were ranked for each breed, and the Friedman two-way 
analysis of variance (13) was used to test for differences in emotional dis- 


turbance among groups during training. The X? of 12 was significant at the 
.02 level. 


The three dependent vari 
used in each analysis were t 
tests with the circle, and th 
with no circle present. The 


a comparison of the 
se two levels of stimulation, a comparison of 
sts without the circle, and a comparison of 


was not present. 
Table 2 shows the mean platform times 


of platform time are shown in 
£roups did not differ significantly 
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TABLE 2 
Time (IN SECONDS) ON PLATFORM DURING Tests 


Type of training 


Stimulation w/circle No stimulation 

Parameter Rocking Rubbing Flashing light W/circle No circle 
Alone 

Mean 42.93 29.17 40.03 29.18 48.85 

SD 10.54 29.15 25.28 21.66 49.63 
W/circle 

Mean 56.65 57.17 69.17 29.42 47.97 

SD 28.97 8.31 33.18 23.43 46.65 


from the no-stimulation groups when the platform times in both types of 
test conditions were considered together. However, the interaction between 
level of stimulation and type of test was significant (p < .03). This inter- 
action indicates that there was a significant difference in time on platform 
between tests with the circle and tests with no circle for the stimulated 
animals but not for the nonstimulated animals. The difference between the 
two types of tests for the stimulated animals was large enough to make the 
difference between tests significant for all groups. Individual comparisons by 
t tests between circle and no-circle tests for each stimulated group yielded ?'s 
that were significant at the .05 level. 

'The means and the standard deviations of the two different estimates of 
emotional disturbance in the tests are shown in "Tables 4 and 5. All groups 


TABLE 3 
ANALYSIS OF TIME ON PLATFORM DURING TESTS 
Source df MS F 

Training : ^ 1 1537.19 

(Stimulation vs. No Stimulation) 

Groups within Stimulation. 2 395.46 

Groups within No Stimulation 1 2190.77 
Order of Tests А А 1 76.16 
Order by Levels of Stimulation 7 1 2983.10 

Order by Groups within Stimulation | 2 159.10 

Order by Groups within No Stimulation 1 2202.25 
Error (Subjects in Groups by Order) 20 1581.54 g 
Tests (Circle vs. No Circle Present) 1 2956.88 7.928 
Tests by Levels of Stimulation 1 2063.57 5.53 

Tests by Groups within Stimulation | 2. 221.49 

Tests by Groups within No Stimulation 1 T4 
Tests by Order A Вар 
Tests by Order by Groups i 
Error 

Tests by Subjects in Groups by Order 20 373.33 
Total 59 


* p< .03. 
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spent less time crying and had lower sound ratings during tests with the circle 
than in tests alone. However, three of the six dogs in each of the no-stimula- 
tion groups cried longer and had higher ratings in tests with the circle than 
in tests alone. 


TABLE 4+ 
Sounp DURATION IN SECONDS DURING TESTS 


Type of training 


Stimulation w/circle No stimulation 
Test Rubbing Rocking Flashing light W/circle No circle | 
А1опе 
Меап 110.67 94.17 104.17 126.33 96.17 
SD 47.44 32.16 38.15 46.12 48.73 
W/circle 
Mean „ 83.17 86.50 77.00 103.83 86.83 
sD 34.77 49.55 36.74 51.99 47.66 
TABLE 5 
RATING or ТҮРЕ or SouND DuniNc Tests 
Type of training 
Stimulation w/circle No stimulation 
Test Rocking Rubbing Flashing light ^ W/circle No circle 
Alone 
Mean 3.58 3.21 2.94 3.79 3.29 
SD 2.15 1.25 1.15 1.84 1.95 
W/circle 
Mean 2.17 3.12 2.33 3.58 3.08 
SD 1.66 1.86 1.62 2.28 1.91 


'Table 6 presents summaries of the analyses of the measures of emotional 
disturbance. The two orders of testing were significantly different for the 
sound-duration variable (5 < .05), and the interaction of order with level 


of stimulation approached significance (5 < .10). The Ss in the nonstimulated 
groups and those that were rocked during training cried longer in all open- 


field tests if they were tested alone first than they did when tested with the 
circle first. The difference in duration of sound for all groups between the 
two types of tests resulted in an F of 7.57 (p < 05). — 

The P test of the difference in sound ratings between types of tests was 
highly significant (№ < .01). The interaction between Tests and Levels of 


Stimulation was not significant (p « 20). 
E. Discussion 


The results of the analyses of the ratings made during training indicated 
that the type of treatment during training significantly affected the kinds of 
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TABLE 6 
ANALYSIS OF MEASURES OF EMOTIONAL DISTURBANCE IN TESTS 


Duration of sound Rating of sound 


Source df MS F MS F 
Training (Stimulation vs. No Stimulation) 1 1642 4.3319 
Groups within Stimulation 2 167 8454 
Groups within No Stimulation 1 3337 1.6276 
Order of Tests 1 17579 7.42* 13.8913 2.28 
Order by Levels of Stimulation 1 10573 4.28 6.5367 
Order by Groups within Stimulation 2 1720 4.2286 
Order by Groups within No Stimulation 1 196 1.6302 
Error (Subjects in Groups by Order) 20 2470 6.1022 
Tests (Circle уз. No Circle Present) 1 5320 7.57* 3.5673 8.66** 
Tests by Levels of Stimulation 1 86 +9120 2.21 
Tests by Groups within Stimulation 2 387 1.2778 3.10 
Tests by Groups within No Stimulation 1 260 .0026 
Tests by Order 1 874 .9703 2.35 
Tests by Order by Groups 4 194 0066 
Error (Tests by Subjects in Groups 
by Order) 20 702 4120 
Total 59 
* p<.0s. 
** >< 01. 


sounds the dogs made during training trials. Being rubbed and rocked in the 
presence of the circle resulted in less-intense sounds than exposure to the 
flashing light or either of the control conditions. The sound ratings are 
considered to be an index of emotionality (2, 8, 11). This finding suggests 
that the emotional disturbance of 3-to-4-week-old puppies is dependent upon 
the kind and intensity of stimulation. Hebb (3) has suggested that a mild 
degree of stimulation is pleasing but a high degree of the same kind of 
stimulation can bring about emotional disturbance. The stimulation supplied 
to the puppies by the light may have been more intense subjectively than the 
rubbing and rocking, but this interpretation does not explain the behavior 
of the control groups whose sound ratings were similar to those with the 
flashing light. 

The different treatments in training also resulted in differences among the 
The interaction between types of tests and levels 
of stimulation was significant as measured by time on platform. That is, the 
groups that received varying stimulation in the presence of the circle during 
training spent more time on the platform during tests with the circle than 
during tests alone. However, the groups that were not given varying stimula- 
tion during training did not spend more time on the platform when tested 
with the circle than when tested alone. (See Table 2.) f 

Furthermore, the interaction of tests with stimulated groups and the inter- 


groups in test measurements. 
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action of tests with nonstimulation groups were not significant in the analysis 
of variance of platform time. This means that the groups which had received 
different kinds of varying stimulation in training did not differ on platform 
times in either test condition. In addition, the Ss which had faced the circle 
during the training trials but which had not received varying stimulation 
during these periods (Group IV) did not differ in platform time from the 
Ss that had neither been stimulated nor had faced the circle during training 
(Group V). 

The time on platform was considered to be a 
attachment of $ to the circle. The Ss, from 3 to 


given varying tactile stimulation (rubbing), 
(rocking) , 


measure of the degree of 
4 weeks of age, that were 


varying kinesthetic stimulation 
and varying visual stimulation (flashing light) 


visual pattern showed a stronger attachment to the pattern at 
than did Ss that were not given varying stimulation but that 
pattern during training. Also the latter 
attachment to the visual pattern than did 
prior to testing. 


while facing a 
4 weeks of age 
had faced the 
group of Ss did not show any more 
Ss which had never seen the pattern 
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Another explanation would involve the postulation of anxiety reduction 
instead of varying stimulation as the reinforcement for the behavior observed 
in this study. Moltz (9) has proposed such a theory of anxiety reduction to 
explain imprinting phenomena. The application of this theory to the results 
of this study would require that the circle be associated with the reduction 
of anxiety for the groups that received varying stimulation but not for those 
groups which had not received varying stimulation during training. The sound 
ratings taken during training were considered to be a measure of the emotional 
disturbance of the Ss and could also be considered a rough measure of the 
anxiety of the animals during the training sessions. Because there were 
significant differences in anxiety among the stimulation groups, and because 
these groups did not differ in the measure of attachment to the circle during 
testing, it would be difficult for an anxiety-reduction theory to explain these 
findings. 

The results of this study indicate that the association of varying extero- 
ceptive and proprioceptive stimulation with a visual pattern results in the 
visual pattern eliciting approach responses in the dog. In order to show that 
this association is part of the process by which the dog learns its species 
characteristics, it is necessary to demonstrate that the approach responses 
elicited by the visual pattern would also be elicited by visual patterns with 
similar stimulus characteristics. If generalization from one pattern to a 
similar pattern could be demonstrated, the process by which the dog develops 
its preference for its own species could be better understood. 

Imprinting has been described as a process or mechanism by means of which 
certain visual stimuli acquire with extreme rapidity the capacity to elicit 
responses that an animal ordinarily directs only towards members of its own 
species (14). This study suggests that the association of varying stimulation 
with the visual stimuli is part of this process in dogs. The puppy ordinarily 
does not learn to make these responses to other animals, because the only 
objects associated with varying stimulation in the first few weeks of life are 
the bitch and the litter mates. In the natural state, the bitch prevents any 
other mammal from entering the den, and the pups do not normally venture 
outside the den until 4 weeks of age. 

It was also hypothesized in this study that Ss which 
stimulation during training while facing the circle woul ] i 
disturbed in those tests with the circle present than in the tests in which the 
circle was not present, while there would be no difference in emotional 


disturbance for those animals that were not given varying stimulation during 
of emotional disturbance were duration and 


had received varying 
d be less emotionally 


training. The two measure 
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ratings of sound during test trials. The results of analyses of both measures 
show that all groups were less emotionally disturbed in those tests with the 
circle than in tests alone (Tables 4 and 5). Furthermore, the interaction of 
types of tests and levels of stimulation was not significant for either measure 
of emotional disturbance (Table 6). This means that the decrease in emo- 
tional disturbance from tests alone to tests with the circle for stimulated 
animals was not greater than the decrease for control animals. 


Observations of the puppies in the open-field box with the circle showed 
that a puppy would characteristically stop crying while approaching the circle 
and then would resume crying after it reached the circle, regardless of whether 
it left the platform or sat down facing the circle. These short lapses in sound 
when approaching the circle could account for the general drop in г 


duration of sound for animals in all groups from tests alone to test: 
circle. 


ating and 
s with the 


One of the reasons for the resumption of cry 
after they reached the circle may have been t 
the odor of the circle. That is, an object that was familiar in appearance was 
not familiar in odor. The encounter of the animals with the circle during 
the open-field test was the first time that they had been allowed to approach 
and to smell the circle. In the training box, they were held about 1-1/2 feet 
from the circle during stimulation. In a previous study (8) puppies that had 
been reared by their natural mother in the presence of a toy cloth animal 
showed less emotional disturbance in an open-field test if the toy cloth animal 
was present than they did in the test alone, Those pups had slept next to the 
toy, climbed on it, chewed on it, etc., for the first four weeks of life. They 
had also been stimulated by the mother in the Presence of the toy. The pups 
in this experiment were stimulated in the presence of the circle, but were not 
allowed any other association with it. 

The order of tests was si 


in terms of the variable of duration of sound (Table 6). The animals that 
were tested first with the circle cri 


ing by the stimulated animals 
heir lack of familiarity with 


unded with breeds, sex, and 
other animal into the test box. 


F. Summary 


It was hypothesized that a visual pattern Presented to puppies in conjunc- 


tion with varying exteroceptive or Proprioceptive stimulation will come to 
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elicit approach responses from the animals. Thirty dogs were trained at 3 
weeks of age and tested at + weeks of age. Each experimental animal was 
rubbed, rocked, or subjected to a flashing light while facing a visual pattern. 
The control animals were not given varying stimulation, but half of them 
faced the pattern during training periods. The attachment to the pattern and 
the emotional disturbance of each $ were measured in open-field tests. 

Ratings of emotionality of Ss during training were found to be a function 
of the quantity and the quality of stimulation they recevied. From the analyses 
of the test results, it was concluded that puppies that received varying simula- 
tion while facing a pattern in training were more attached to the pattern 
during tests than were puppies that had faced the pattern but had not received 
varying stimulation during training. The latter group showed no more attach- 
ment to the pattern than did the Ss that had not seen the pattern prior to 
testing. These findings suggested that varying stimulation is an important 
variable in the learning of the species characteristics in the dog. 

All groups were less emotionally aroused in tests with the pattern than in 
tests alone. This difference was related to behavior observed during the tests 


and previous experience with the pattern. 
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Now that there is a special АРА journal completely devoted to the publication of 
book reviews, it is no longer necessary that other journals emphasize such pub- 
lication. It has always been our conviction that book reviews are a secondary order 
of publication unless they carry information that is just as important as the book. 
However, the publication of book titles is a very important service, and we shall con- 


tinue to render that service. 
In any given issue of this jo 

reviews, but we do not consider such publication a 

In line with this policy, we can no longer pay for such manuscripts. 


urnal, we may continue to publish one or more book 
major function of this journal. 
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